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MAIN PROGRAM FOR NASA 5

INTEGER CY18A,CY3

COMPLEX EOGNS(5), ALM{28T7),EPS(287)
COMPLEX REM{9)

COMPLEX EGNN,EGNL » EGNC 4REML yREMC

COMPLEX DETSV

COMPLEX CY1,LY2,CYS5,CY6

REAL CS{4s5)9ySN(4,5)4CS104,10)4SN1{4,10)

COMPLEX D(3276),4,C(56)

COMPLEX DD{252)

COMMON/DC/D,C

COMMON/IMSB/MS

COMMON/BRIGD/EGNS

COMMON/ IBRIG/MINPN, MAXPNoNEGNS ¢ NPRCNT ¢ MXITER MXERDR,LITDET

COMMCN/DDL/DD ’

COMMON/IQVAR/ NByNSPsMAXN,NESy IFV,NF,NSIZEY,NOUT, MODE,MFP,NP,
IMXIToNEXPyNCONV ITEREM yNORM 4NREMS, MFLAPJNFEA,NCT4,NFLAP,NS,
2NCOLS ¢+NCSB¢NFP1 s MXSMI s MXKQsNRBD yNCBDByMXT2P1 +NCFV ,NETA,NEIB,
BANEICyNEIDyMZDMyNRIFCyNEIFCoNEISC yMXTKNyMCMyMZDDM 4MXQyNSD y MXSD 4
4AMXFAB ¢y MXCPMyMXCPKyMXCSByMXSMBMFASB¢NBSy,NPS oNIGyIREM(9)

COMMON/RNAME /CS,s SN

COMMDN/ RNAMEL1/CS1,SN1

COMMON/ AKTAU/AKCI(4) ,TAU{4),SMLA(4) yAK{4) ,AC(4),CAPK,CAPC

COMMCN/EPSA/ZEPSIREM
1 «DETSYV

COMMON/CALM/ALM

COMMON/CY/ CY14CY2,4,CY5,CY6,CY¥4,CY7,CY8,CY11,CY12,CY13,CY14,CY15,
1 CYL6,CY1T4CY20,CY39,CY3,LY18A

CALL MIDK
CALL SETUP

IF(IFV) 60,60,70
MODE=0

NP=MINPN

MFP=0

IF (NP-MAXPN)61,61,100
CYL1=CYZ2ENP*CY4
CALL MIDK

DD 64 MS=1,NB
CALL BARRAY

CALL BLADE

CALL HBLOCK

CALL QSOLN

MFP=1

CALL MIDK

DO 65 MS=1,NB
CALL BARRAY
CONTINUE

NP=NP+L



60 TO 66
70 CONTINUE .
KIN=KNRIFCENF+1
KFIN=NRIFC*NFP1
MFP=0
DO 99 L=1,NEGNS
DO 115 K=1,MXQ
115 ALM(K)I=(l.90.1)
DO 76 L1=1,MXQ
76 EPS(L1)={(0.40.)
MODE=0
ITI=0
T4 DO 118 K=1l,MXQ
ALM{K)=ALM{K)+EPS(K)
CMMM=CABS{ALMIK])})
IF(CMMM .6T. L1E-50) GO TO 118
ALM{K)I={0.,0.]
118 CONTINUE
WRITE{NOUT ,929) MXQ
WRITE{NOUT,930) (ALM{K) ,K=14MXQ)
IF(ITI-1)73,75,77
73 CYL=EGNS(L)
G0 TO 80
75 CY1 = (1+,00001L*%NPRCNTI*EGNSIL)
GO TU 80
77 CY1=EGNN
80 CONTINUE
CALL MIDK
DO 85 MS=1,NB
CALL BARRAY
CALL BLADE
85 CONTINUE
CALL EPSOLN
IF(MXITER +EQ. 0) GO TC 99
IF (ITI-1) 91,92,93
91 EGNL=CY1l
REML=REM{ITEREM)
IF(ITOET.EQ.Q0) GO TO 98
REML=DETSYV
WRITE (6,9875) EGNL,REML
9875 FORMAT {*0EGNL *92G14.795Xs*REML *,2G14.7)
GO TO 98
92 EGNC=CY1
REMC=REM{ITEREM)
IF{ITDET.EQ.0) GO TO 9200
REMC=DETSV
9200 CONTINUE
EGNN=EGNC-REMC* (EGNC-EGNL) / {REMC-REML)
WRITE (649876) EGNC,EGNN,REMC
9876 FORMAT (*0EGNC *42G1l4+T9s3X+*¥EGNN *,2014.T793X*¥REMC *,2G1l4.7)



93

9300

9877
9878

94

185

95
98

99
100
929
930

60 TO 98

EGNL=EGNC

EGNC=CY1

REML=REMC

REMC=REM{ITEREM)

IF(ITDET.EQ.O0) GO TO 9300

REMC=DETSV

CONTINUE

EGNN=EGNC-REMC*{EGNC—-EGNL} /{REMC—REML)

ER= CABS((EGNN—-EGNC)/EGNC)

WRITE (649877) EGNL.+EGNCEGNN

FORMAT (#0EGNL *420614.793Xs¥EGNC %, 20144 793Xy *¥EGNN *,2614.7)
WRITE (6,9878) REMLJREMC,ER

FORMAT (*0REML *,2G14.7+3X+*¥REMC *,2G14.793Xy*ER *,2G14.7)
IF{ER-.1**¥MXEROR) 94494495

MODE=1

CALL MIDK

DO 185 MS=1,NB

CALL BARRAY

CONT INUE

GO 1O 99

IF(ITI-MXITER) 98,494,499

ITI=ITI+1

6O TG 74

CONTINUE

CONTINUE

FORMAT(31(/)y461Xs14s* VALUES OF UPDATED LAMBDA MATRIX*/)
FORMAT (10{LlPEL12.4))

STOP

END



SUBROUTINE MIDK

REAL Y{125), SD{(7500) .

COMPLEX B(588)sH(84),FAB{49),FLB(49),CTB(49),FAH{T) ,FLH{T),CTH(
i g)

COMPLEX SMLB(168),SMLC(168),SMLD(168)

COMPLEX FASB(14),FLSC(14),FLSD(14),FASD(14),CTSB(14),CTSD(14)
COMPLEX FLSB{14)

COMMON/BT S/By SMLB, SMLC y SMLD s FASB ,FLSB CTSBFLSC sFLSD,FASD,CTSD,
1 FAB,FLB,CTB

COMMON /RBYS/HsCTH,FLHFAH

COMMDN/ SUB/ Y

COMMON/SAIN/SD

RE TURN

END



12
20
13

15

SUBROUT INE BARRAY

COMMON/IMSB/MS

INTEGER DM{61, EM(6)

INTEGER CY18A, CY3

REAL SD(7500)

REAL RREAL({144)

REAL Y{125)

COMPLEX CY1sCY2,CY5,4CY6

COMPLEX SHAPE(12)

COMPLEX QU{28T)

COMPLEX EPS{28T7),ALM{28T)

COMPLEX DETSV

COMPLEX THIB4)FP{12),R{144),T(84)

COMPLEX REM(9)

COMPLEX B(5881+H{84),FAB(49)FLB{49)+CTB(49),FAH{T),FLH{T),CTH(
17)

COMPLEX SMLB(168),SMLC(168),5MLDI(168)

COMPLEX FASB{14),FLSC(14})+FLSO(14),FASD(14),LTSB(14),CTSD(14)
COMPLEX FLSB(1l4)

COMMON/SAIN/SD

COMMON/SUB/ZY

COMMON/IQVAR/ NByNSP sMAXNJNESy IFVyNF4NSTZEY,NOUT, MODE,MFP,NP,
LMXITyNEXPoNCONV ¢ ITEREMyNORMyNREMSy MFLAP,NFEA,NCT,NFLAP,NS,
2ZNCOLS yNCSByNFP1LyMXSMI y MXKQsNRBD ¢yNCBDByMXT2P1NCFV,NEIA,NEIB,
BNEIC,NEIDyMZIDMyNRIFCyNEIFCyNEISC yMXTKNyMCM, MZDOM4MXQsNSDyMXSD,
4MXFAB,MXCPMyMXCPKyMXCSBsMXSMB, MFASByNBSyNPSsNIG, IREM{9)
COMMON/CY/ CY14CY2,CY5,CYHyCY44CYT,CYB4CY11,CY12,CY13,CY14,CY15,
1 CYl6,CY17,CY20,CY39,CY3,CYL8A
COMMCN/BTS/BsSMLBySMLC »SMLD, FASB, FLSB,CTSBy FLSC,FLSDyFASDyCTSD,
1 FAB,FLB,CTB

COMMON/CALM/ ALM

COMMON /RBTS/H.CTH,FLH,FAH

COMMON/ZEPSA/EPS,REM
1 +DET SV

EQUIVALENCE (EPS,QU)

DATA EM/ 1415929942457, 70/

DATA DM/1434596+9,10/

REWIND 2
REAC(2) SO
NCFEA=]

NCFLP=1

NCCT=1

IF{IFV) 12,12,13
DO 20 L=1,MXKQ
H{L}=(0.40.)

DO 15 L=1,MXSMB
SMLB(L)=(0.40.)
SMLCIL)=(0490.)
SMLDIL)={0.,0.)
DO 22 K=1,MXCPK



22 B(K)=(00000)
INITIALIZE B+SMLBsSMLC,SMLD,BLOCKS TO LAMBDA
MATRICES APART FROM FIRST COLUMN PRESENT IN FREE VIB CASE
DO 30 I=1,MXSMI
K=MXCSB*[-9
SMICIK)={1.,0.}
K=K+1
SMLB{K)={1.90.)
K=K+6
SMLDIK)=(1.+0.) *MFL AP
LML=(I—-1)=MXCPM
D3 30 M=1,06
K=LNL+EM(M)+12%]FV
30 B(K)=(1.,0.)
IF(IFV) 39,39,23
23 DO 38 I=1,MXSM]
NC2=MXC SB8%*]
NCl=(I-1)*NRIFC+MXT2P1+(MS~1)%NRBD
LMI=(I-1)*MXCPM
DO 34 M=1,6
K=L M1 +DM{ M)
L=NC1l+M
34 B(K)=ALM(L)}
K=NC2-21
L=NC1+7
SMLC(K)=ALMIL)
K=NC2-20
L=NC1+8
SMLB(K)=ALM(L)
IF(MFLAP) 38,38,35
35 K=NC2-14
L=NC1+9
SMLD(K)=ALMIL)}
38 CONTINUE
39 CONTINUE
32 CONTINUE
900 FORMAT(10(1PFEl2.4))
ISM=(MS-1)%NSD
DO 501 1I5=1,NS
ISML=ISM+({IS-1)%NSIZEY
NCPLX=1
D3O 50 L=1+NSIZEY
M= ISML1+L
50 Y{L)=SD(M) :
MULTIPLY BY RIGID, BEND, AND ELAST WHICH ARE DEPENDENT
CNLY ON SECTION NUMBER
IF (Y{l16)) 80,80,55
55 CALL RIGID (RREAL)
LGO=1
I SETS BLOCK POSITION IN FINAL ARRAY M,L SETS




ELEMENT POSITION WITHIN A GIVEN BLOCK
60 DO 79 I=1,MXSMI
IMI=(I-1)¥]2
IF(IFV) 51,51,52
51 DO 61 M=1,12
K=IM1+M
61 TH{M)=H(K)
60 TO (62,63)NCPLX
62 CALL MLRCL{RREAL,TH)
GO T0O 64
63 CALL MLCCL(R,TH)
64 DO 65 M=1,12
K=IM1+M
65 H{K)=TH{M)
52 LMl={I-1)% MXCPM
DO 66 M=1,MXCPM
K=LMl+M
66 T{M)=B(K)
GO TO (67,68)+NCPLX
67 CALL MLRC2(RREAL+T4NCOLS)
GO TO 69
68 CALL MLCC2(R,TyNCOLS)
69 DO 70 M=1,MXCPM
K=L Ml +M
B{K)= T(M)
70 CONTINUE
6O TO (77,713 +NCFEA
71 LBM1=({I-1)*MXCSB
DO 72 M=1,MXCSB
K=LBM1+M
72 TH{VN)=SMLC(K)
GO TO (73,741 4NCPLX
73 CALL MLRC2(RREAL,TH,NCS8)
GO 10 75
74 CALL MLCC2(R,TH,NCSB)
75 DD 76 M=1,MX(SB
K={BM]1+M
76 SMLC{K)=TH(M)
77 GO TO {78,711)4NCCT
711 LBM1=({1I-1)%MXCSB
DO 721 M=1.,MXCS8B
K=LBM1+M
721 TH{M)=SMLB(K)
GO TO (731,741)NCPLX
731 CALL MLRC2(RREAL,sTH,NCSB)
60 TO 751
741 CALL MLCC2{R,TH,NCSB)
751 DO 761 M=1,MXCSB
K=LBM1I+M
761 SMLB(K)=TH{(M)



18
712
722
132

742
752

762
19

80
85

100
102

120

125

129
130

132

135
127

136

GO TO (79+712)s NCFLP
LBM1=(I-1)*MXCSB

DO 722 M=1,MXCSB
K=LBM1+M

TH{M)=SMLD(K)

GO TO (7324742)+NCPLX
CALL MLRC2{RREAL,TH,NCSB)
GO TO 752

CALL MLCC2{R,TH,NCSB)
DO 762 M=1,MXCSB
K=LBM1+M

SMLD(K) =TH{M)

CONTINUE

G0 TO (80,1004120),L60

IF(Y(113)) 100,100,85
CALL BEND {RREAL)
L6G=2

60 10O 60

IF(Y(115)) 120,120,102
CALL ELASTI(R)

LGO=3

NCPLX=2

GO TO 60

MULTIPLY BY STIFFNESS AND MASS MATRICES WHICH ARE
DEPENDENT ON SHIFT NUMBER
DO 200 I=1,MXSMI

IMl1= (I-1)*12
KSML=I-NFP1L

CY3=KSML
CYS5=CYL-CY2%CY3*(CY4
CY6=CY5*%CY5

IF (Y({LL7)) 145,145,125
CALL STIFF{R,LY5)
LGO=1

IF(IFV) 130,130,127

DO 132 M=1,12

K=IM1l+M

TH{M)=H(K)

CALL MLCCL{R,TH)

DO 135 M=1,12

K=IM]1+M

H{K}=TH{M)
LM1=(I-1)%MXCPM

DU 136 M=1,MXCPM
K=LMLl+M

Ti{M)=B(K)

CALL MLCC2 (R, T,NCOLS)
DJ 137 M=1,MXCPM
K=LM1+M

B(K)=T(M)}



137

133

133

140
142

401

402

403
400

405

406

407
404
144
145
148
146

150
151

152
153

154
155
L65

170
171

CONTINUE

60 TO (142,138)4NCFEA
LBMLI=(I-1)*MXCSB

DO 139 M=1,MXCSB

K= LBML+M

TH(M) =SMLC(K)

CALL MLCC2{R,THyNCSB)
D3 140 M=1,MXCSB
K=LBML+M
SMLC(K)=THIM)
CONTINUE

GO TO (400,401) yNCFLP
LBM1=(1-1)*MXCSB

DO 402 M=1,MXCS8
K=LBM1+M
TH{M)=SMLDI(K)

CALL MLCC2(R,TH,NCSB)
DO 403 M=1,MXCSB
K=LBM1+M
SMLD(K)}=TH( M)
CONTINUE

GO TO (404+405)4NCCT
LBMI={I-1)*MXCS58

DO 406 M=1,MXCSB
K=LBM1+M
TH{M)=SMLBI(K)

CALL MLCC2(R,TH,NCSB)
DO 407 M=1,MXCS8
K=LBML+M

SMLBIK) =THIM;
CONTINUE

GO TO (145,170)+LGO
[F(Y{112)) 20042004148
IF (IFV) 150,150,146
CY18A=0

GO TO 165
KMNP=KSML-NP

IF (KMNP) 152,151,152
CY18A=0

GO TO 165

IF {KMNP+1}) 154,153,154
CvY18A=1

60 TO 165

IF {KMNP-1) 16541554165
Cy18A=-1

CALL MASSB (R,FP)
LG0=2

GO TO 129

IF(IFV) 171,171,200
DO 180 M=1,412



180
200

305
310
320
311
321
312
322
324
323
325

327
326

328

329
313

330
314

331
332
334
333
340
335
336
315

337
316

K=IMl+M
HIK)=H{K)+FP(M)
CUONTINUE

If (MODE .NE. 0) GO TO 347

IF (MFP .NE. O0) GO TO 347
IF {IS-NFEA) 32643104326
NCFEA=2

DO 320 I=1,MXFAB
K=(1-1)*12 +4
FAB{I)=B(K)

IF(IFV) 311,311,312

DO 321 I=1,MXSMI
K=(I-1)*12+4

FAH({T)=H(K)

IF(IS-NCT) 323,322,322
DO 324 I=1,MFASS
K=(I-1)*12+4

FASB (I)= SMLBIK)

IF (IS-NFLAP) 3264325,325
DO 327 I=1,MFASB

K= (I-1)%12¢+4
FASD{I)=SMLD(K)

CONTINUE

IF (IS-NCT) 340,328,340
NCCT=2

DO 329 I=1,MXFAB
K=(1I-1)*12+3

CTB{I}=B(K)

IF(IFV) 313,313,314

DO 330 1I=1,MXSMI
K={I1-1)%12+3

CTH(I)=H(K)

DO 331 [I=L.MFASB
K={I[-1)*12+4%
CTSBIT)=SMLB{K)

If (1S—-NFLAP) 333,332,332
DO 334 1=1,MFASB
K=(I-1)*12+3
CTSO(1)=SMLDI{K)

CONTINUE

IF (IS-NFLAP) 3454+335,345
NCFLP=2

DO 336 1=1,MXFAB
K={1-1)%*12+11
FLBL{I)=B{K)

IF(IFV) 315,315,316

DO 337 1=1,MXSMI
K={I-1)%*12+11
FLH{I)=H(K)

IF(IS-NCT) 339,338,338

10



338 DO 342 I[=1,MFASS
K={I-1)%12+11
342 FLSB{I)=SMLB{K)
339 IF (IS-NFEA) 345,343,343
343 DO 344 I=1,MFASB
K=(1I-1)%12+11
344 FLSC(I)=SMLC(K)
345 CONTINUE
632 CONTINUE
346 GO 10 501

347 IB=1
IF (NCT.GT.IS) IB=0O
Ic=1
IF {(NFEA.GT.IS} IC=0
ID=1

IF (NFLAP.GT.IS) ID=0
IF {(MFP .NE. 0) GO TO 350
IJ1=NF¥MXCPM
I1J2=NF#*MXCS8
IK1=NRI[FCE*NF+MXT2PL+(MS—1)*NRBD
DO 348 1R=1,12
K=TJ1+IR
L=1J2+IR ,
SHAPE{IR)=B(K)-IB¥SMLB(L)-IC*SMLC{L)-ID*SMLD{L)
354 DO 349 IP=1,6
Kl=K+12*]P
L1=IK1+I[P
349 SHAPE(IR)=SHAPE(IR)+B{(KL)*EPS(L])
LPT=L+12
SHAPE{ IR)=SHAPE(IR)-IB*SMLB{LPT)*EPS(IKL1+8)~-
I IC«SMLCULPT)IXEPSCIKL+T)
IF {ID «EQ. 0) GO TO 348
SHAPE( IR)=SHAPE{IR)-ID*SMLD(LPT)*EPS{1IK1+9)
348 CONTINUE
WRITE (6,961)

961 FORMAT(1HO, * VALUES 0OFf SHAPE VECTOR*/)
WRITE (64900) (SHAPE(IR), IR=1,12)
GO TO 501

350 IJL=NF%¥72
1J2=NF%*12

IKI=NRIFC*NF +MXT2P1l+ (MS—1)*NRBD
00 352 [IR=1,12
K=TJ1+IR
L=1J2+IR
SHAPE{IR)=-IB*SMLB(L)*QUUIK1+8)~-IC*SMLC(L)I*QUIIKL+T)+H(L)
IF (ID .EQ. O) GO TO 351
SHAPE(IR)=SHAPE(IR)-ID*SMLO{L)*QU(IK1+9)

351 DO 352 [P=1,6
L1=IK1+IP
Kl=K+(IP-1)*12

11



352 SHAPE{IR)=SHAPELIR)+BIKL)*QUI(LL)
WRITE (6,961)
WRITE (6+900) (SHAPE(IR), IR=1,12)
501 CONTINUE
RETURN
END

12



50

100

200

SUBROUT INE MLRC1 (R,T)
REAL R{l44)

COMPLEX T(12),THLO(12)
DO 50 I=1,12
THLD({I1=(0.,+0.)

DO 100 M=1,12
MMI=(M-1)*12

DO 100 I=1,12

LM=MM1+]
THLD{M)=R{LM}*T(I)+THLOGIM)
DO 200 I=1,12
T{I)=THLD(I)

RETURN

END

13



50

100

200

SUBROUTINE MLCC1l (R,T)
COMPLEX R{l44)y T{12),THLD{12)
DO 50 I=1,12
THLD(I)=(0.40.)

DO 100 M=1,12

MMI={M-1)%*12

DO 100 I=1,12

LM=MM]i+]
THLO(M)}=R(LM)IST{I)+THLD( M)
DO 200 I=1.12

TLI)=THLD(I)

RETURN

END

14
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50

100

200

SUBROUTINE MLRC2{R,T,NCOLS)
REAL R{1l44)

COMPLEX T(84), THLD(84)
NCR=12%NCOLS

DO 50 I=1,NCR
THLO{I)={04.,0.)

DO 100 N=1,NCOLS
NN1={N-1)%*12

DO 100 M=1,12

MMl={M—-1)%12

K=NN1+M

DO 100 I=1,12

LM=MM1+I]

LN=NN1+1
THLDIKI=R{LM)*TI{LN)+THLD(K)
DO 200 I=L,NCR

TCII=THLD(I)

RETURN

END

15



50

100

200

SUBROUTINE MLCC2 (R,T,NCOLS)

COMPLEX R{144),T{84),THLD(84)

NCR=12%NCOLS

DO 50 I[=1,4NCR
THLD(I)=(0.4+0.)}
DO 100 N=1,NCOLS
NN1={N-1)¥12

DO 100 M=1,12
MM1l=(M-1)%]12
K=NN1+M

DO 100 I=1,12
LM=MML1+]
LN=NN1+I
THLO(K)=R{LM)*T(LN) +THLD{K)
DO 200 I=1,NCR
T{I)=THLD(I)
RETURN

END

16




198

199

200
201

SUBROUTINE STIFF (SK.CY5)

REAL Y(125)

COMPLEX SK(l4a4)

COMPLEX CY5

COMMON /SuB/ Y

DO 5 I=1+144

SK(I)={0.40.)

IF (Y(11l1)) 198,199,198

SKI139)= Y{11l1)

60 TO 200

SK(28)= Y{105) /7 (1. + Y(108) * (C¥5)
SK(67)= Y{107) / (1. + Y{110) * C¥5)
SK{119)= Y(106}) / (1. + Y{109) % CY5)
DO 201 I = 14144413

SK{I)=(1l.,0.)

RETURN

END
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79

80
10

SUBROUTINE RIGID{R}
REAL Y(125)

REAL R{1l44)
COMMON/SUBZY

DO 5 L=1y144
R‘L,=00

IF (Y{116)-1.) 80,79,8C
Y{99)=-Y{99)
Y{100)=-Y(1G0)
Y(101)=-¥(101)

D3 10 L=1y144%,13
R{L)= 1.
R{6}=-Y{(100)

R{10) = yY(1l01)

R(39) +{Y{101)* Y(1043}+ Y{100)* Y{103})

R142) = -Y(99)*Y{104)
R(44) = -Y(101)

RI46) = -Y(99)*Y{103)
R{48) = -Y{100)

R(51) = -Y{(101)

R(54) = Y{99)

R{74) = Y(100)

R(75)=-Y(1013% Y(102)

R{78)= +(Y{100}% Y(103)+ Y{99)%* Y{102))
R(80)= Y(99)

R(82)=-Y(101}* Y(103)

R{99)= -¥(100)

R{106)= Y(99)

R{122)= -Y(101)

R(123)=-Y(100) * Y(102)

R{126)=-Y{100) * Y({104)

R(130)= +(Y{99) * Y(102)+ Y(101}* Y{104))
R{132)= Y{99)

RETURN

END
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SUBROUTINE ELAST (E)
REAL Y(125)
COMMCN /5UB/ Y
COMPLEX Ell44)
00 5 I=1ly144
S E(I)={04.+0.1}
1590 DO 1600 K=1ls1l44,13
1600 E(K) = 1.

E(28)= Y(76) / Y{(7T)

E(54)= Y(T76) * Y{91)

E(55)= Y{(76) * Y(T6) / Y{(78) * Y{(94)

E{156)= Y(T76) * Y{(T6) * Y{(76) /7 Y{TI8) * Y{(92)

E(66)= Y(93)

E(6T)= Y(I6) / YLT8) * Y{91)
E(68)= Y{T76) * Y{T6) / Y{T7B) * Y(94)
E(78)= Y{(80) * Y(76) * Y(91)

E(78)= Y(93)

EL80)= Y{76) * Y(91)

E(106)= Y(T76) * Y(95)

E(1C73)= Y{76) Y{76) / Y{(T9) * Y{(98)

E(108)= Y(76) * Y(T6) * Y(T6) / Y{79) * ¥Y{96)
E(118)= Y(97)

*

E(119)= Y{T6) /7 Y{(79) * Y{(95)
E(120)= Y(76) * Y(T76) / Y{(19} * Y!98)
E(130)= Y(80) * Y{76) * Y{95)

E(131)= Y(97)

E{132)= Y(76) * Y{(95)
RETURN

END
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SUBROUTINE MASSB{A,F)

REAL Y(125)

COMPLEX CY1l,CY2,CY5,CY6

INTEGER CY18A,CY3

COMPLEX A(l44)

COMPLEX F(12)

COMMON/SUB/ Y

COMMON/CY/ CY1CY2+CY5,CY6,CY¥4,CY7,(Y8,CY11,CY12,CY13,CY14,CY15,
1 CYL6,CYLT7,CY¥20,CY¥39,0Y3,0Y18A
DO 5 1I=1,14%

A{I)=(0.,0.)

DO 11 I=1,144+13

All)=(1.,0.)

A{13) = v{1) ¥ {CY6 - CYT * ¥Y(18))

A{15) = Y(48) * (CYB * Y{35) * CY5 — CY7 * Y(38))
A(L17) = =Y(1) * (CYB8 * Y(36) ¥ CY5 + CYT * Y(39))

A{18) = -Y{48) * {CY6-CYT * Y¥{(18}))

A{21) = -Y{l) * (CYB * Y{35) * CY¥Y5 - CYT7 * ¥Y{(38))

A{37) = -Y{48) * {(CY¥8 * Y{(35) * CY5 + LY7 * Y(38))
A{39) = Y{(50) % CY6 + { -Y(53) + Y{(49)) % CY7 * Y(18)

1 ¥ {(v{22) -Y{(21)) — Y{48) * CYT * Y(20) * Y(4l)
2 + Y148) * CYT7 % Y{33) * Y{40)

Af4l) = -Y148) * {CY8 * Y{15) ¥ CY5 — LYT7 * Y{(43))
A{42) = Y{(56) % CY4 ¥ Y(35) * CYS5 + Y(54) * CYT * ¥Y{(38)
A(45)=-Y[48)*{CY6-CYT*Y{44))

Al46) = Y(5T) *CY4 * Y{36) * CY5 + Y(S52) ¥ CYT * Y{(39)
A{73) = -Y(48) % (CY6 -~ CYT * Y{18))

Al75) = —-YI56) * CY4 * Y[35) *CY¥5 + Y{55) * CYT * ¥{(38)
A(7T7) = Y(48) * { CY8 * Y(36) * CY5 + CY7 * Y(39))
A{78) = (YT} + Y(49)) * CY6 + Y(54) * CYT * Y(45) - Y{(48)

1 ¥ CYT * Y{20) %* ¥Y(41) + YU48) * CYT * Y(33) * Y{40)

A(Bl) = Y(48) * ( CY8 * Y(35) * C¥Y5 - CY7 * Y{38))

A{82) = —-Y{58) % CY¥4 * Y{15) * C¥5 + Y(52]) % CY7T * Y{(43)
A(85) = -Y{(1) * (LYB * Y(36) * CY5 -~ CYT * Y(39))

A{8T) = -Y148) * ( CY8 * Y{15) * CY5 + CYT * Y{43))
A(89) = -Y(1) * {(CY6 - CYT * Y{46))

A(90) = Y{(48) * {LYB8 * Y(36) ¥ C¥Y5 ~ CYT ¥ Y{39))

A{93) = Y{1l) * { CYB8 * Y{15) * CY5 + CYT * Y{43})
A(123)= -Y{5T7) ¥ CY¥4 * Y{36) * CY5 - Y(55) * CYT *¥ Y(39)
1 -Y(48) * CYT * Y{16) * Y{(40)

A(126)= Y{58) ¥ CY4 * Y{15) * CY5 + Y(54) * CYT* Y{43)

1 -Y(48) * CY7 * Y(19) * Y{41) - Y{48) * CVY7
2 * Y(34) * Y(40)

A{130)= Y{6) % CY6 — Y{(52) % CYT * Y{47)

A{133)= =v{1l) * {CYB * Y(35) * CY5 + CY7 * VY(38})
A{Ll35)= Y(48) ¥ ( CY6 — CYT * Y(44))

A(137)= -Y{L) * (CYB * Y(15) ¥ CYS-CYT%Y(43))
A(138)= Y{48) * (CY8 * Y(35) * CY5 + CY7 * Y(38))
All4al)= -Y(1) * {CY6 - CYT * Y{44))

DO 6 I=1,12
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5

81
82
8

20

25

15

100

F{I)=1{0.,0.)}

IF (CY18A) 81,8,81

IF (Cvl8A-1) 82,15,82

IF (CYl8A+1) 100,20,100

CN1=Y{1)*CYL1*CY1l6

F(2) = -Y{1) * CYT * Y(16) * Y{40) — Y{48) * CY7T * Y{39)
1-CN1*Y(15)

Fl4) = Y(55) * CYT * Y{(43) - Y(48) * CYT * Y{19) * Y{41)
1 -Y(48) * CY7 * Y{(34) * Y(40)
2 +Y{2)*CN1*Y(36)

FL{T) = Y(54) * CYT * Y(39) + Y{48) * CY7 % Y{16) * Y{40)
L +Y(2)*CNL%Y(15)

F{8) = —-Y(1) * CYT * Y(20) * Y{41l) + Y{1) * CY7 * Y{33)
1 ¥ Y{(40) + Y(48) * CYT7 * Y(46)
2 -CNl*Y{(35)

FI1l) = —-Y(52) * CYT * Y(38) !

FOL12) = Y{48) * CYT7 * Y(43) — Y{1l) % CYT * Y(19) * Y(4l)
1 - Y{1) ¥ CY7 % Y{(34) * Y{40)
2 +CN1*Y(36)

G0 TO 100

CONTINUE

S=1.

CNZ2=Y (1) *Y{11)*CY1T7%*.5

F(2)=—CN2*x{Y(25)-S*CY2*%*Y(29))
FU4)==CN2RY{(2)¥{Y{24)%Y[20)-Y{30)-S*CY2¥(Y(26)+Y(28)%xY(20)))
FOT)=CN2*¥Y(2)*{Y(25)-S*CY2%Y(29)}
FIB8)=CN2*{(Y{31)+Y{24)*Y{19)-S%CY2%{Y{28)%Y(19)-Y(27)))
FOL2)=-CN2%(Y(24)*Y(20)-Y(30}-S*CY*x({Y{26)+Y(28)%Y(20)))
GO 7O 100

CONTINUE

CN2=Y (L)%Y (1L)*CYLT7*.5

S==1.

GO TO 25

CONTINUE

RETURN

END
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SUBROUTINE BEND (B)

REAL Y{(125)

REAL Bf{1l44)

DIMENSIGON SA{3,3)+5AT{343),5SB8(3,3)
COMMGN /S5UB/7 Y

SA(l,1) = Y(29)

SA{1.,2) = Y{(25)

SA(143) = -Y{15)

SA(2,1) = ¥Y(19) * Y(28) —-Y(2T)
SA(2,2) = Y{33) * Y{(1l1l) + Y(31)
SA(2,3) = Y(35)

SA(3,1) = Y{34) * Y(12}) + Y(26)
SA{3,2) = Y(34) * Y(11) -Y(30Q)
SA{3,3) = Y{(36)

SAT{1,1) = Y{(68)

SAT(14+2) = Y(63) * Y[67) ~ Y(66)
SAT(14+3) = ¥Y(72) * Y{61) + Y(65)
SAT(241) = Y{64)

SAT(2,2) = Y(71) * Y(60) + Y(70)
SAT(2,3) = Y(72) * Y{60)—- Y(69)
SAT{3,1) = -Y(62)

SAT(3,2) = Y(73)

SAT(3,3) = Y{(T74)

DO 20 I=1,3

DO 20 J=1.3

S8{1,J)=0.0

DO 20 K=1,3
SBUILsJ)=SB(IL+sJ)+SATIKIESAT(K,HJ)
DO 5 [=1+144

8(13=0.
B(1)=SB(1,1)
BU5) = SB(1+2)
B{9) =-SB(1,3)
Bl14) = SB(1l,1)
B{20) =-58(1,2)
B(24) = 58(1,3)
B{27) = 58{(1,1)
B(30) = S8(1,3)
B{34) = SB(1,2)
B(40) = SB(1,1)
B{43) = SB{1+3)
B{47) = SB(1.2)
B{49) = 58(2,1)
B(53) = $B8(2,2)
B{57) =-5B(2,3)
B{e3) = SB{3,1)
B(66) = SB(3,3)
B{70) = SB(3,2)
B{76) = SB(3,1)
B{79) = §B{3,3)
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B(83) = SB(3,2)
B8(86) =-5B{2,1)
B{92) = SBl(2+2)
BI96) =-SB{2,3)
B(97) =-SB(3,1)
B({101)=-5B8(3,2)
B(105)= SB(3,3)
B(1l1ll)= SB(2,1)
Blll4)= SB(2,3)
B(118)= 58(2,2)
Bll24)= SB(2,1)
B{127)= SBi(2,3)
B(131)= SB{2,2)
B(1l44)= SB(3,43)
B{134)= SB{3,1)
B{140)=-5S8(3,2])
RETURN

END
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15

SUBROUTINE BLADE

C OMMON/IMSB/MS

INTEGER Q.,ALP{6)

COMPLEX YKM

COMPLEX B{588),FAB(49)4FLB(49),CTB{49)

COMPLEX SMLB{168),SMLC{168),S5MLD{168}

COMPLEX FASB{(14)FLSC{14)FLSD{14),FLSB(14) ,FASDI{14),CTSB(14),
1 CTSD(14)

COMPLEX D{3276),C(56)

COMMON/ AKTAUZAKCI(4) s TAU(4 )9 SMLA(4)AK(4) 4AC(4) 4CAPK,L,CAPC
COMMON/DC/D.C

COMMON/ IQVAR/ NByNSPsMAXNyNES, IFVysNF,NSIZEY,NOUT, MODE,MFP,NP,
ILMXIToNEXP,NCONV o ITEREM,NORMy NREMSy MFLAPNFEANCT,NFLAP,NS,
2NCOLS ¢yNCSB¢NFPL sMXSMI ¢ MXKQ s NRBD yNCBDByMXT2PL1+NCFV ,NETAsNEIB,
INEICyNEIDyMZDMyNRIFCNEIFCoNEISC yMXTKNy MCM, MZDDM 4 MXQyNSD ¢4 MXSD,
4MXFAB s MXCPMyMXCPKyMXCSByMXSMByMFASByNBS ¢ NPS,NIG, IREM(9)
COMMON/BTS/B+SMLBySMLC +SMLD sFASBFLSBCTSByFLSCsFLSD,FASD,CTSDy
1FAR,FLB,CT8B

DATA ALP/1+3+539649,10/

MSMi=MS-1

MS1=MSM1%MZDM

NC1=NRBD*NCOLS

NC2=NRBD*(NCOL S+NCSB)

NC3=NRBD*{NCOLS+2%N(C58)

MS1P1=MS1+1

MS1P=MS*MZDM

DO 15 JJ=MS1Pl,MS1P

DEJJ)=({0440.}

pa 22 I=1y MXSMI

iMl=1-1

I1l=MXCPM*xIM]

I12=NCULS* [ M1l

[3=MXCSB*[M]

I5=NCSB*IM1

DO 4 J=1,NCOLS

JM1=J-1

Jil=12%JM]

MS3=MS1+NEID*IM1+NRBD*JM1

DO 1 Q=1,6

IQALP=ALP(Q)

DIMS3+Q)=B{I1+J1+IQALP)

LL=12+4J

D{MS3+7)=FAB(LL)

DIMS3+8)=—SMLA(MS ) *CTBILLIEYKM{ I ,MS)

IF (MFLAP .EQ. 0) GO TO 4

D(MS3+9)=FLB(LL)

CONTINUE

DO 21 J=14NCSB

JM1=J-1

Jl=12#%JM1
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13

la

17

20
21
22

MS3=MS1+NEID*IM1+NRBD*JM1

BO 6 Q=1,6

IQALP=ALP(Q}

DIMS3+NC1+Q)=-SMLCI I3+J1+TQALP)

IF (MFLAP .EQ. 0) LD TO 8

IF(NFLAP .LT. NFEA) GO 7O 8

DIMS3+NCL+9)=-FLSC{15+J)

DO 9 Q=146

IQALP=ALP(Q])

DIMS34NC2+4Q)=—SMLB(I3+J1+IQALP)

LL=I5+J

L=MS3+NC2+7

DIL)=—FASB(LL)

L=i+1

DIL)=AKCTII{MS)*CTSB{LL)

IF{MFLAP .EQ. O} GO TO 20

IF [NFLAP .4T. NCT) GO TO 13

D{L+1)=—-FLSB({LL)

DA 14 Q=146

LL=I3+J1+ALP(Q)

L=MS3 +NC3+Q

D(L)=-SMLD(LL)

IFI(NFLAP .GT. NFEA) GO TO 17

LL=15+)

L=MS3+NC3+7

DELY=—FASDI{LL)

IF(NFLAP .GT. NCT) GO TO 20

D{MS3+NC3+8)=SMLA(MS)*SMLA(MS) *CTSD(I5+J)

CIMSML*MCM+I5+J )=CTSB(I5+J)

CONTINUE

CONTINUE

RETURN

END

COMPLEX FUNCTION YKM{I4MS)

INTEGER CY18A,CY3

COMPLEX CYLl,CY2,CY5,CY6

COMMON/CY/ CYLl4CY¥2,CYS,CY6,CY4,CYT,CY8,CY11,CY12,CY¥13,CY14,4CY15,
1 CY16,CY17+CY20,CY¥39,CY3,CY1L8BA

COMMON/IQVAR/ NB+NSPyMAXN,NES,IFV,NFyNSIZEY,NOUT, MODE,MFP,NP,
IMXIToNEXP,NCONV, I TEREMyNORMy,NREMS, MFLAP,NFEA,NCT,NFLAP,NS,
2NCOLS yNCSBsNFP1 g MXSMI , MXKQyNRBD+NCBDByMXT2P1,NCFV,NETA,NEIB,
BNEICyNEID ¢yMZDMyNRIFC 4yNEIFCyNEISCyMXTKNy MCM, MZDDM ¢ MXQyNSD 9 MXSD,
4MXFAB s MXCPMy MXCPK o MXCSByMXSMB,MFASB ,NBSyNPS¢NIG, IREM(9)
COMMON/ AKTAU/AKCI(4) +TAU(4) +SMLA{4)+AK(4) 4 AC(4)+CAPK,CAPC
KSML=T1-NFP1

CY5=CY1-CY2%KSML*(CY4

YKM=SMLA{MS) «(1+CYS*TAUIMS))

RETURN

END
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SUBROUT INE HBLOCK

COMMGN/ZIMSB/MS

INTEGER ALP(6),Q

COMPLEX DD(252) +H(B4) CTH{T) oFLHLT),FAH( T}

COMMON/DDL1/DD

COMMON/RBTS/Hy CTHeFLHy FAH
COMMON/AKTAU/ZAKCI(&) o TAU(4)sSMLA(4) AK14)yAC{4),CAPK,CAPC
COMMON/IQVAR/ NByNSPyMAXNyNESs IFV{NF,NSIZEY NOQUT 4y MODE,MFP, NP,
IMXIToNEXPy,NCONV, ITEREMyNORMyNREMS, MFLAPJNFEAJNCTsNFLAP,NS,
2NCOLSyNCSBoNFP1 4 MXSMI o FXKQsNRBDyNCBDByMXT2P1,NCFV,NEIA,NEIB,
BNEIC,NEIDyMZDM NRIFCyNEIFCyNEISCyMXTKNyMCM, MZDDM s MXQ s NSD yMXSD,
4MXFAB yMXCPM MXCPKyMXCSBy MXSMByMFASByNBSsNPSNIG, IREM(9)

DATA ALP/1+3¢5¢649,10/

MS1={MS-1)*MZDDM

DO 5 I=1,MXSMI

MS2=MS1+{I-1)*NRBD

IM={I~-1)*12

DO 1 Q=1,6

IQALP=ALP(Q)

DD(MS2+Q)=—H{ IM+IQALP)

DD(MS2+7)=-FAH(I)

DD{MS2+#8)= SMLA(MS) *SMLA(MS)*CTHI{I)

IF(MFLAP .EQ. 0O) GO TO 5

DD{MS2+9)=—FLH(I)

CONTINUE

RETURN

END
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SUBROUTINE SETUP

COMMON/ BRIGD/EGNS
COMMON/IBRIG/MINPNy MAXPNyNEGNS ¢y NPRCNT ¢ MXITERy MXEROR, ITDET

INTEGER CY18A,CY3

COMPLEX EGNSI(5), ALM{287),EPS(287)

COMPLEX REML9)

COMPLEX DETSV

COMPLEX CYloCY2,LY5,CY6

REAL CS(495)9SN(445)4CS1{4,10)95N1{4,10)

REAL Y{(125),SD{7500)

COMMON/IQVAR/ NByNSPyMAXNJNESyIFVoNFsNSIZEY,NOUT sy MODE,MFP, NP,
LMXITy NEXPyNCONV, ITEREMyNUORM, NREMSy, MFLAP,NFEA,NCT,NFLAPs+NS,
2NCOLSyNCSB¢NFPL 4MXSMI ¢ MXKQsNRBD,NCBDOByMXT2P1,NCFV,NEIA,NEIB,
BNEIC+NEID o MZDM NRIFCoNEIFCoNEISC+MXTKN,MCM,MZDDM, MXQyNSD4MXSD,
4MXFAB ¢ MXCPMy MXCPKyMXCSByMXSMByMFASByNBSoNPS4NIGy IREM(9)

COMMON/ RNAME /CS» SN

COMMON/ RNAMEL1/CS1,5N1

COMMON/ AKTAU/AKCI(4) 2 TAU(4) ySMLA(4) AK(4),AC{4),CAPK,CAPC

COMMUON/EPSA/EPS +REM
1 y DETSV

COMMON/SAIN/SD

COMMON/SUB/Y

COMMON/CALM/ ALM

COMMON/CY/Z CYL4CY2,CY53CY6,4,CY44CYT,CY8,4CY11,CY12,,CY13,CY14,CY15,

1 CY1l6,CY17,CY¥20,CY39,(Y3,CYLBA
READ (5,902) NBsNSP4MAXNINES
1 » IFVyNF4NSIZEY ,NOUT
READ {5,902) MXITyNEXPyNCONV
NFP1=NF +1
MXSMI=2%NF+1
MXKQ=12%MXSMI
READ (5,902) MFLAP,NFEAJNCT NFLAPyNSyNBSyNPS,NIG
IF (IFV) 57457,58
57 NCOLS=6
NCSB=1
REALC(5,902) MINPN,MAXPN
WRITE{6,927) MINPN, MAXPN
GO TO 59
58 NCGLS=T7
NCSB=2
READ (54902) NEGNS,MXITER yMXEROR, ITEREMy,NORM,NREMS,NPRCNT
i » [TDET
READ{5,902) (IREM{I) , [I=1,NREMS)
READ{5,901) (EGNS{I})y I=14NEGNS)
WRITE (64912)
WRITE (6,913) NEGNS,MXITERsMXEROR, ITEREM,NORM,NREMS s NPRCNT
1 » ITDET
WRITE(H6,914) (I,IREM(I), 1I=L14,NREMS)
WRITE(6,915) (1,EGNS({I), I=1,NEGNS}
59 NRBD=8+MFLAP
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30

WRITE(5+925) NByNSP¢MAXNJNESy IFVyNF ¢4NSIZEYyNOUTy MXI T, NEXP+NCONV,

.1 MFLAPJNFEAyNCToNFLAPsNSsNBS  NPS,NIG

40

NCBDB=NCULS+{2+MFLAP)*NCSB
MXT2P1={2%MAXN+1)%NSP
NCFV={IFV+MXT2P1 ) *NSP
NETA=MXT2PL¥NCFV
NEID=NRBD*NCBDB
NEIB=MXT2P1*NCBDB

NEIC=NRBD#*NCFV

MZDM=MXSMI*NEILD
NRIFC=MXT2P1+NB*NRBD
NEIFC=NRIFC*NCFV
NEISC=NEIB+NB*NEID
MXTKN=NEIFC+NB*NEISC
MCM=NCSB*MXSMI

MZDOM=NRBD*¥MXSMI

MXQ=NRIFC*¥MXSMI

NSD=NS¥NSIZEY

MXSD=NSD*%NB

MXFAB=NCOL S*MXSMI

MXCPM=12%NCCLS

MXCPK=MXCPM*xMXSMI

MXCSB=12%NCSB

MXSMB=MXCSB*MXSMI
MFASB=NCSB¥*MXSMI]

READ{(5+901) CY4,CY11,CY15

WRITE {6,911) CY&4,CYLl1,CY1S
IF{NSP .EQ. 0} 6O TO 30

READ (5,+901) CY13,CY1l4,0Y20,CY39
WRITE(69923) CY13,CY14,CY20,CY39
CALL SUPPHA{NES,MAXN)
READ{5,901) {(AK(MS), MS=1,NES)
READ(5,901) {(AC{MS), MS=1,NES)
READ(5,5901) CAPK,CAPC

CALL PHASE(NB,MAXN)

READ(5,90L1) {AKCI(MS), MS=1,NB}
READI{5,901) (TAU{MS), #S=1,NB)
READ(5,901) (SMLA({MS), MS=1,NB)
CY2=(O-'1-)

CYT=CY4*(Y4

CY8=2.%CY4

CY12=3.1415927

CY16=SIN(CYLl5)

CY17=C0OS{LY15)

DO 40 I=1,NSIZEY

Y(1)=0.

DO 120 MS=1,.NB

NSDMS=NSD*(M5-1)

DO 120 1IS=1,NS

READ{5+909) ML,M2,M3,M4,M5,M6
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Y{112) = Ml

Yiii3) = M2

Y{1ii4) = M3

Y{115) = M4

Y(116) = M5

Y{117}) = Mé6

IF(M1 .EQ. O0) GO TO 2
CALL YA

2 IF(M2 .EQ. O} GO TO 4
CALL BYB(MS4NS,IS,NSIZEY)
4 IF(M4 .EQ. O) GO TO 5
CALL BYE (CY7,NSDMS, ISyNSIZEY)
5 IF(M5 LEQ. 0) GO TO &
CALL YRIGID
6 IF (M6 .EQ. O) GO TO 199
CALL YSK
199 £J 2CG0 L=1,NSIZEY
M=(IS—=1)%NSIZEY+L+NSDMS
200 SDIM)=Y(L)
DO 203 I=1,NSIZEY

203 Y{I)1=0.

120 CONTINUE

901 FORMAT (8F10.61}

902 FORMAT (10I5)

909 FORMAT (611)

911 FORMAT(//18X+*%CY¥4 = * 4FlO0as4e* CY1l = ¥,F1044¢e* CY15 = %*,F10.4)

912 FORMAT(1H1+42X,* NASA-5 FREE VIBRATION COMPUTATION%//)

913 FORMAT (15X s* NEGNS =%, J3,% MXITER =%,]3,% MXEROR =%,13,% ITE
LREM =%,03,% NORM =%,13,% NREMS =%, [3/715X s *NPRCNT =%,13
293X+* ITDET =%,13)

914 FORMAT(1l2X.6(* IREM*,[2,% =%,13)/)

915 FORMAT (8Xy4(* EGNS*,12,*% =%,2E11.4)/)

923 FORMAT(/1TXs%CY13 =%4F10.49%CY1l4 =%4F10.4+¥CY20 =%,F10.44*%CY39 =%,
1 F10.4/)

925 FORMAT{//L5X,% NB =%4I356Xs*¥NSP =%,4[3,5Xs*¥MAXN =*,13,6X,%¥NES =%
L sI346Xo¥IFV =% 13, TXe*¥NF =*[3/15Xs ¥NSIZEY =%,14,4X, ¥*NOUT =%,13,

2 OSXs¥MXIT =#%,I3,5Xs¥NEXP =%,13,4X,*¥NCONV =%,1[3,4X,*MFLAP =%,13/
3 L7Xs*NFEA "*, I3,6Xs*¥NCT =%, [3,4Xs*NFLAP =%,13,T7X,¥NS =%,I13,
4 OX9¥NBS =%41346Xe*¥NPS =%[3,6X¢*NIG =*13//)
927 FORMAT(//+5Xs¥ MINPN= %,15,% MAXPN= *¥,15/)
REWIND 2
WRITE(2) SD
RETURN
END
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SUBROUTINE PHASE {NB,MAXN)
REAL CS(495)4SN(4,5),PHIMI4)
COMMON/RNAME/CS+SN
READ{5,700) (PHIMI(MS), MS=1,NB)

700 FURMAT(BF10.6)
IF (MAXN .EQ. 0) GO TO 11
MAXNT 2=2%MAXN
DO 10 MS=1,NB
DO 10 L=1,MAXNTZ2
ARG=L*PHIM(MS)
CS(MS,L)=COS(ARG)

10 SN{MS,L)=SIN{ARG)

11 RETURN
END
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700

12
13

SUBROUT INE SUPPHA(NES,MAXN)
REAL CS1(4+10)9SN1(4910),CHI(4)
COMMON/RNAME 1/CS1,5N1
READ(5,700) (CHI(J), J=1sNES)
FORMAT{8F10.6)

IF (MAXN .EQ. 0) GO TO 13
MXNT2=2%MAXN

00 12 J=1,NES

DO 12 NL=1,MXNT2
ARG1=NL*CHI{J)
CS1(JNL)=COS{ARG1)
SN1(JsNLI=SIN{ARGL)

RETURN

END
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SUBRGUTINE YA
MASS MATRIX FOR BLADE- ELEMENTS GF VECTOR —Y- TO BE CREATED.
REAL Y{125)
COMMON /SuB?Y
READ {5,701} (Y{I),I=1,10)
701 FORMAT (8Fl0.6)

Y{i) = -yY(1)

Y{5) = -Yi(5)

Y(6) = -Y{(6)

Y{7) = -¥Y{T)

Y(11) = SIN{Y(8))

Y{12) = COS(Y(8))

Y{13) = Y(1ll1l) * Y(1l1)

Y{l4) = Y{12) * Y{1l2)

Y{15) = SIN(Y(9))

Y{16) = COS{Y(93))

Y{17) = Y(15) * Y(15)

Y(18) = Y(16) * Y(16)

Y{19) = SIN{Y(10})

Y{20) = COSCY{10))

Y(21) = Y{19) * Y{19)

Y{z221 = Y(20) * ¥{20)

Y{23) = Y(11) * ¥{12)

Y{24) = Y{11) * Y(15)

Y{25) = Y{11} * Y{l®6)

¥{26) = Y(11) * Y(19)

Y{27) = ¥(11) * Y{20)

Yi{28) = Y(12) * Y{15)

Y(29) = Y(12) * Y(16)

Y{(30) = ¥{12) * Y{(19)

Y{31) = Y(12) * Y{20)

Y{32) = Y{15) * Y{(16)

Y{33) = Y{15) * Y(19)

Y{34) = Y(15) * Y{(20)

Y{35) = Y{16) * Y{19)

Y{36) = Y{16) * Y(20)

Y{37) = ¥{19) * Y{20)

Y{38) = Y{32) * Y{20)

Y{39) = Y{32} ¥ Y{19)

Y{40) = Y{4) * Y{11) + Y{13) * Vv(12)
Y{4l) = Y(3) * Y{11) - Y{4) * Y{12)
Y{42) = Y{18) * {Y{22)-Y(21)})
Y(43) = Y{18) * Y{37)

Y(44) = Y{18) * Y(21) + Y{17)
¥i45) = Y{17) - Y{18) * Y(21)
Y{46) = Y{(18) * Y{22) +Y{(17)
Y(4T) = Y{(18) * ¥{(22) - Y{(17)
Y(48) = Y{1) * Y{(2)

Y(49) = Y(1) * Y{2) * Y{2)
YI50) = Y{(5) + Y(49)
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Y(51)
Yi52)
Y(53)
Yi54)
Y{55)
Y(56)
Y{57)
Y(58)
Y{80)
RETURN
END

U A 'O O O T O 1}

Y{5) - Y{6}

Y{5) - Yt

Y{6) - ¥Y{

Y{51) + Y49}
~Y{53) ¢+ Y{49)
Y{5} - YI(53) + (2.
~Y(52) ~ Y(6)

Y{(7) - Y(51)

0.

* ¥(49))
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SUBROUTINE BYE (CYT,NSDMSyIS.NSIZEY)
REAL 5D(7500)
COMMON/SAIN/SD
REAL Y(125)
COMMON /sus/Y
READ [(5+701) (Y(I),I=75,80)
IF{Y{115)-1.) 650,648,650
648 Y(T76)=-Y{T76)
701 FORMAT (8F10.6)
650 CONTINUE
ISM1 = I5-1
Y({80) = 0.
IF(IS .EQ. 1) GO TO 2
DO 1 J=1,IS5M1
NX = NSDMS + (J-1)}*NSIZEY
L Y(80) = Y(80) -SOINX+1)*¥SD(NX+3)
Y{(80) = Y(80}*%C¥Y7
2 CONTINUE
Y{8l)= Y(76) *SQRT (Y{80)/ Y(78))
Y{82)}= Y(76) *SQRT {(Y(80¥/Y(T79))
Y{83)= SINH(Y{81))
Y(84)= COSH(Y(81)})
Y{85)= SINH(Y{(82))
Y{86)= COSH(Y(82))
Y(87)= Y{381) *Y(81)
Y{(88)= Y{87) *Y({(87)
Y(89)= Y(B2) *Y(82)
Y{90)= Y{89) %*Y(89)
IF (Y(81)-.01) 1570,1570,1550
1550 Y(91)= Y{83) / Y{(8l)
¥Y{92)= Y{83) - v{81l) / (vi87) * Y{81))
Y{93)= Y(84)
Y{94)= [Y(84) —-1.) /7 Y(8BT)
IF {y{82) -.01) 1580,1580,1560
1560 Y(95)= Y{85) / Y(82)
Y(96)= (YI(85) — YI82)) / (Y(82) * Y{89))
Y{97)= Y(86)
Yisg)= {(v¥{86) - 1.) /7 Y(89)
GO 7O 1590
1570 Y(91l)= 1. + Y{87) / 6. + Y(88) / 120.
Y(92)= .166666 + Y{(8T) / 120. + Y(88) / 5040.
¥Y{(93)= l. + Y{(87) / 2. + Y{(88) / 24.
Y{94)= .5 + Y(87) / 24. + Y(B8) / 720.
IF (v{82) - .01) 1580,1580,1560
1580 Y{95)= 1. + Y(89) / 6. + Y(90) / 120.
Y{96)= .166666 + Y{(8B9) / 120. + Y{90) / 5040.
Y{97)= 1. + Y{89) / 2. + Y{90) / 24.
Y{98)= .5 ¢+ Y(89) / 24. + Y(90) / 720.
1590 CONTINUE
RETURN
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END
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701

78

79

912

30

35

739

SUBROUTINE YSK

REAL Y(125)

COMMON/SUB/ZY

READ (5,701) (Y{1),1I=105,111)

FORMAT {8F10.6)

IF (Y{117)-1.) 79,778,793
Y{1C5)= -Y{105]}

Y{106)= -Y(106)

Y{107)= -¥(107)

Y{111l)= -Y{11l1)
CONTINUE

RETURN

END

SUBROUTINE BYBIMS,NSs ISyNSIZEY)
REAL Y(125)
REAL SD{7500)
COMMON/SAIN/SD
COMMON /5uUB/Y
READ{5,912) Y{8),Y(9),Y(10)

FORMAT (3F10.6)
NSD=NS*¥NSIZEY

IF (Y(112)) 30+30435
Y(11)=SIN(Y{(8))

Y{12) = COS(Y(8))
Y({15) = SIN(Y(9))
Y{16) = COS{(Y(9))
vyil18) = Y(16) * Y(1é6)
Y{19) = SIN(Y(10})
Y{20) = COS{Y{10))
Y{21) = Y{19) * Y(19)
Y(22) = Y{20) * Y(20)
Y(23) = Y(11l) ¥ Y{(12)
Y{24) = Y{1l1l) * Y(15)
Y{25) = Y(11) * Y{(16)
Y{26) = Y(11) * ¥Y{19)
Y{27) = ¥Y{(11) * ¥(20)
Y{28) = v{12) * Y{15)
Y(29) = vY{12) * Y{16)
Y{30) = v{12) * Y{(19)
Yi3l} = v(12) * Y{20)
Y{33) = Y(15) * Y{(19)
Y{34) = Y[15) * Y{(20)
Y{35) = Y{l6) ¥ Y(19)
Y(36) = Y(l6) * Y(20)
I=(IS—2)%NSIZEY+{MS~1)*NSD+11
IF{I) 741,741,739
Y(60)=5D(1)

I = 1+#1

Y(61)=SD(I)

I = 1+43
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740

T41

742

Y(62)=5D(1)
I = 1+4
Y{63)=SD(I}
= 1+6
Y(64)=SD(1)
K=1+ 56
I=1+1
M = 65
DO 740 L=1.K
Y(M)=SDIL)
M=M+1
I=1+7
Y(71)=5D{I}
I1=1+1
Y(T72)=SDI(I)
[=1+1
Y(T131=SD (I}
I=1+1
Y{74)=SD(1)
GO TO 742
vy{el)=1l.
Y(68)=1l.
Y(70)=1.
Y(74) = 1.
RETURN
END
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701

SUBROUTINE YRIGID

REAL Y(125)

COMMON/SUB/Y

READ (5,701) (Y([)s1[=99,104)
FORMAT {8F10.6)

RETURN

END
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SUBROUT INE QSOLN
COMPLEX QOLD,QNEW.DET .

COMPLEX QSAVE(287),A{41,41),QMULT(4]1) ,FTEMP(41) ,Y(41)

COMPLEX QUI28T)

COMPLEX REM(9)

COMPLEX DETSV

COMMON /EPSA/ QU,REM

1 +sDETSY

COMPLEX TKN{2378)

COMMON /TKN1/ TKN

COMPLEX FKN({41)

COMMON /FKN1/ FKN

COMMON/INJ/ 1,43

COMMON/IQVAR/ NByNSP yMAXN,NES, IFV,NFsNSIZEY,NOUT, MODE ,MFP,NP,
1MXIToNEXP,NCONV, ITEREM,NORM,NREMS, MFLAP,NFEANCT,NFLAP,NS,
2NCOLSyNCSByNFPLsMXSMT ¢ MXKQyNRBD yNCBDB yMXT2P1,NCFV,NEIA,NELB,
INEICyNEIDyMZDMy NRIFCyNEIFCyNEISCyMXTKNyMCM,MZDDM ¢ MXQ,NSD ¢MXSD,
4MXFAB yMXCPMy MXCPK yMXCSByMXSMByMFASB y NBS yNPS 4NIG, IREM(9)

UQ=0-

NCONT=1

DO 30 KTC=1,MXQ

QSAVE(KTC)=(0.+0.)

30 QU(KTC) =(0.0.)

35 NSGN=-1
DO 301 NEWI=1,MXSMI
NSGN=-NSGN

I=NSON®(NEWI/2)#NFP1
KSML=I-NFP1
JJ=NP+NFP1
CALL FKNS{I,JJ)
ZERO=0.
DO 40 LL=1,NRIFC
CHECK=CABS(FKN(LL))
ZERO=CHECK+ZERO
40 FTEMP{LL)I=FKNILL)
KRITE(NOUT,925) I
WRITE [NOUT,906) (FTEMPIIL),IL=1L+NRIFC)
IF(ZERQO) 50+300,50
50 DO 250 J=1.,+MXSMI
IF (I-J) 100+250,100
100 LQC=(J-1)*NRIFC
DO 120 JJ=14NRIFC
KTC=LQC+JJ
120 QMULT(JJ)=QUIKTC)
CALL TKNSII,J)
DO 125 1Q=1,NRIFC
DO 1295 IP=1,NRIFC
LL=(IQ-1)*NRIFC+IP
125 A(IP,IQ)=TKN(LL)
WRITE(NOUT,920) I,J
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130
250

255

260

270

215

287

288

289
290

291
292
293
299

300
301

314
315

900

WRITEINOUT ,906) (TKN{LL)y LL=1,MXTKN)
CALL MULTC{A,QMULTsNRIFC)
WRITE(NOUT,931)

WRITE(NQUT ,906) (QMULT(L)y L=1,NRIFC)
DO 130 LiL=1,NRIFC
FTEMP(LL)=FTEMP(LL)-QMULTILL)
CONTINUE

CALL TKNS{I,.I)

WRITE(NOUT,920) 1,1
WRITE{NOUT,900) {(TKN{LL),LL=1,MXTKN)
DO 255 1IQ=1+NRIFC

DO 255 IP=1,NRIFC
LL={T1Q-1)%NRIFC+IP

A{IP, IQ)=TKN{LL)

DO 260 LL=1+NRIFC

YOLL)=FTEMP{LL)

CALL CMAT(AyNRIFCyY,DET)
IF(CABS{(DET)—,1E-6) 270,270,275
WRITE{NOUT»900) KSML

G0 1O 300

CONTINUE

DO 287 LL=1sNRIFC
K={I-1)*#NRIFC+LL

QSAVE (K)=Y(LL)

IF(KSML) 291,288,291
K=(I-1)#*NRIFC+NCONV

Q0L D=QUI(K)

QNEW=Y{NCONV)

QOLD1=CABS{QOLD)

QNEW1 =CABS{QNEW)

[IF(QOLDL+QNEWL) 290,290,289
DQ=(CABS(QNEW—-QOLD) }/7(QUCLD1 +CNEWL)
CONTINUE

WRITE{(NOUT,902) QOLDyGNEW

WRITE (NOUT,981) QOLDL1l,GQNEW]1
IF{MODINEWI92)) 2994299,292

PO 293 K=1,MXQ

QUIK)=QSAVEI(K)

WRITE(NOUT,927) 1

WRITE (NOUT,906) {YI(L), L=1,NRIFC)
CONT INUE

CONTINUE

WRITEINOUT,901) DQ

NCONT=NCONT +1

IF(NCONT-MXIT) 3144+314,315
TF{0Q-1**NEXP) 315,315,35
CONTINUE

WRITE(NDUT,930)NCONT
WRITE(NOUT, 906} ({(QUI(K), K=1,MXQ)
FORMAT({//5X+28HT MATRIX IS SINGULAR FOR K=,14//)
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901 FORMAT(//10X920HCONVERGENCE NUMBER==41E15.6)
902 FORMAT{*0%,% QOLD — *,2E15.6+% QNEW ~ *,2E15.64/)
905 FORMATIS50X,3HP= 14//(3X414FB.4))
906 FORMAT(10(1PEl2.4))
920 FORMAT{//44X,¥1I= ¥y 144Xy ¥d= *4[446X4¥T MATRIX */)
925 FORMATU//49Xs%*I= %414, TX+8HF COLUMN/)
927 FORMAT(//46X.*SOLUTICN VECTOR FOR I= *14/)
930 FORMAT{//37X+*ITERATION NUMBER *,T14,5X,*FULL SOLUTION VECTOR */)
931 FORMAT(//53X,*PRODUCT VECTOR */)
981 FORMAT(*0%,%Q0LD1l — *, E15.6%QNEWL - *, E15.6,/)
RETURN
END
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15

16
17
18

SUBROUTINE FKNSLI,J)

COMPLEX DD{252),FKN{41)

COMMON/TQVAR/ NB¢NSP,MAXN,NES, IFV,NF,NSIZEY ,NOUT, MODE,MFP,NP,
IMXIT,NEXPsNCONV, ITEREMyNORMy NREMSy NMFLAPyNFEAJNCT,NFLAP,NS,
2NCOLS ¢NCSByNFPL 4MXSMI o MXKQyNRBDNCBDB,MXT2P1,NCFV,NETIA,NEIB,
BNEIC,NEID,MZDMyNRIFCyNEIFCoNEISCyMXTKNyMCM, MIDDM s MXQyNSD,yMXSD,
4MXFAB ¢y MXCPMyMXCPKyMXCSBy MXSMBy,MFASBsNBSyNPS,NIG, IREM(9)

COMMON/FKNL1/FKN

COMMON/DDL/DD

DO 15 LL=1+NRIFC

FKN{LL)=1{0..0.)

IFIT .NE. J) 6D TO 18

DO 17 MS=1,NB

DO 16 JJ=1,NRBD

L=(MS-1)*MZDDM+{ I-1 }*NRBD+JJ

LL=MXT2P1+(MS—1)*NRBD+JJ

FKNILL)=DDI(L)

CONTINUE

CONTINUE

RETURN

END
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20

100

200

SUBROUTINE MULTC(A,QsNRIFC)
COMPLEX A{41.+41)+Q(41)+QSAVEi41)
DO 20 I=1,NRIFC
QSAVE(I)=(0.+0.)

DO 100 I=1,NRIFC

DO 100 J=1sNRIFC
QSAVE(I)=QSAVE(I)+A{I,J)%Q(J)
DO 200 1I=1,NRIFC
QII)=QSAVELI)

RETURN

END
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SUBROUT INE CMAT{A,N,Y,DET)
COMPLEX A,YDET AMX,TEMP,ONE
DIMENSION Afl4l,41),Y(41)}
DIMENSION ICHG{41)
DET=(1.0,0.0)
CNE=(1.0,0.0}
DO 118 K=1,N
AMX = A(K,K}
IMX =K
DD 100 I=K¢N
TF(CABS{AlIT,K)).LE.CABS{AMX)) GO TO 100
AMX = AlI1,K)
IMX=1
100 CONTINUE
IF{CABS (AMX) .GT.0.1E-70) GO TO 102
DET=(0. 0'000,
60 TO 124
102 IF (IMX.EQ.K) GO TO 1006
DO 104 J=1,4N
TEMP=A(K,J)
AlKy,JI=A(IMX,J)
104 A(IMX,J)=TEMP
ICHG(K}=TMX
TEMP=Y(K)
YI{K}= Y{IMX)
Y{IMX)= TEMP
DET=-DET
0 TO 108
106 ICHG{K)=K
108 DET=DET*A{K,K)
A{KyK)=0ONE/A[K,K)
DO 110 J=1,N
IF (JJNEJK) A(K yJI=A{KyJI*ALK,K)
110 CONTINUE
Y(K) = YI{K)I*A{K,K)
DO 114 I=1,4N
DO 112 J=1,N
IF (1.EQ.K) GO 7O 114
IF (KeNE«J) AlTl,Jd)=A(1,J)-A(I,K)*A(K,J)
112 CONTINUE
Y{I) = Y{I)-A{I,K)*Y{K)
114 CONTINUE
DO 116 1=1,N
IF {I1.NEWK) A{IKI=—A(T,K)*A[K,K)
116 CONTINUE
118 CONTINUE
D0 122 K=14N
L=N+1-K
KI=ICHG(L)
IF (L.EQ.KI) GO T0 122
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s

DO 120 I=1,N
TEMP = All.L)

All,L) =
120 A(I.KI)
122 CONTINUE
124 RETURN
END

A{I,KI)
TEMP
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15

SUBROUTINE TKNS{(1,J)

INTEGER P+Q+QS

COMPLEX TKN(2378)+D1(3276),C1{56)

COMPLEX ALM(287)

COMPLEX XNLQ

COMPLEX ZLN

COMPLEX YKM

COMPLEX EXPON

COMMON/IQVAR/ NByNSP,MAXN,NES, IFV,NF,NSIZEY,NOUT, MODE,MFP,NP,

IMXIT,NEXPyNCONV,ITEREMyNORM, NREMSs MFLAP,NFEAJNCT,NFLAP,NS,
2NCOLS yNCSByNFP1 4MXSMI 4 MXKQyNRBD,NCBDB,MXT2P1,NCFV,NETA,NEIB,
ANEICyNEID,MZDM,NRIFC,NEIFCyNETISCyMXTKNy MCMyMZDDMsMXQs NSO »MXSD,
4MXFAB yMXCPMyMXCPKyMXCSByMXSMB, MFASByNBSyNPSyNIGy IREM{9)

COMMON/ AKTAU/AKCTI(4) 4TAU(4) ,SMLA{4) yAK(4) ,AC(4),CAPK,CAPC
COMMON/CALM/ ALM

COMMON/ TKN1 /TKN

COMMON/DC/D,C

DO 15 L=1¢MXTKN

TKN{L) = (0.+0.)

IF (1 .NE. J} 6O TO 30

THE I=J TERMS ARE THE SMALL K=SMALL N TERMS,

16

17

19

20

14

DO 16 MS=1,NB

DO 16 Q=1,NCBDS

DO 16 P=1,NRBD

JJI=NRBD*(Q-1)+P

L=(MS-1)%*MZDM+( I-1)1*NEIO+JJ _
LL=NEIFC+{MS—1)*NEISC+{Q-1)*NRIFC+MXT2P1+(M5-1)*NRBD+P
TEN{LLY=DI(L) -

IF (NSP .EQ. O0) GO TO 50

DO 17 L=1,MXT2P1

LS=L-MAXN-1

LL=TFVENRIFC+{L-1)*NRIFC+L

TKN{LL)=ZLN(LS, 1)

DO 20 MS=1+NB

D3 20 L=1,MXT2P1

LS=L-MAXN-1
LL=NRIFC*[FV+{L—1)*NRIFC+MXT2P 1+ (MS~1)*NRBD+8
TRNILLY=YKMIT 4 MS)XEXPON{LS 4 MS)

IF (N8BS .EQ. 0) GO TO 13

IF(NPS .GT. MAXN) GO TGO 23

DO 14 Q=1,NCSB

L= (I-1)*NCSB+Q

L1= NEIFCHNRIFC*{NCOLS+NCSB)+{Q-11*NRIFC+MAXN+1
QS=NPS

LL=L1+QS

TKN(LL) =TKN(LL)-C{L)}*NBS*.5/SMLA(1)

QS=-NPS

LL=L1+QS

TKN{LL)Y=TKN{LL)~-CIL)*NBS*.5/SMLA(1)

GU TC 23

46



TR IR A

35

38
40

48

13

21

30

18
23

DO 21 MS=1,NB

DO 21 Q=1,NCSB

DO 21 P=1,MXT2P1
QS5=P-MAXN~-1
L=(MS-1)*MCM+{I~1)®NCSB+Q

LL=NEIFC+{MS—1)*NEISC +NRIFCR(NCOLS+NCSBY+{Q-1)*NRIFC+P
TKN(LL)=-C{L)*EXPONI{~QSsMS) /SMLA{MS)

60 17O 23

IMJ=1-J

DO 18 L=1,MXT2P1

00 18 Q=1,MXT2P1

IF(L .EQ. Q) GO TO 18

LMQ=L-Q :

IF(IMJ.NE.LMQ)GO TO 18

LS = L~-MAXN-1

QS=Q-MAXN-1

LL= IFVENRIFC+{(L—-1)}X®NRIFC+Q

TENILL)Y=XNLQ(J41L5,Q5)

CONTINUE

CONTINUE

IfF (IFV) 50,450,35

JML=(J=-L)=NRIFC

IF (I JNE. J) GO TO 40

DO 38 LP=1yMXT2P1

LPl= LP+NRIFC

D0 38 LQ=1.MXT2P]

LL=LPL+(LQ-1)*NRIFC

LiI=JML+LQ

TKNILP)=TKN(LP)+TKN{LL)*ALM(LL)

DD 48 MS=1,NB

LP=MXT2P1+(MS-1)*NRBD+8

LP2=LP+NRIFC

DO 48 LQ=1,MXT2P1

LL=(LQ-1)=NRIFC+LP2

L1=JM1+LQ

TKN{LPY= TKN(LP)+TKN{LL)*ALM(LL)

CONTINUE

RETURN

END

COMPLEX FUNCTION YKM{I,MS)

INTEGER CY18A,CY3

COMPLEX CYLCY2,CY5,LY6

COMMONZCY/Z CYLCY2,CYS,CY69CY4,CYT4CYB,4,CY11,CY12,CY13,CY14,C0YV15,
1 CYL64CYL1T,CY20+,CY39,CY3,CYL8BA

COMMON/IQVAR/ NB¢NSPysMAXNNESsIFV,NF,NSIZEYNOUT, MODE,MFP,NP,
IMXIToNEXPoNCONV,yITEREMsNORM,NREMSy MFLAP,NFEA,NCT,NFLAP,NS,
2NCOLS ¢ NCSB ¢ NFPLl y MXSMI s MXKQyNRBD  NCBDB,MXT2P1,NCFV,NEIAsNEIB,
INEICyNEID¢yMZIOMINRIFC ¢yNETFCoNETISC yMXTKNyMCM, MZDDM, MXQyNSDyMXSD,y
4MXFAByMXCPMyMXCPKyMXCSByMXSMByMFASBsNBSsNPSHyNIG, IREM(9)
COMMUON/ AKTAU/Z/AKCI{4) 4 TAULA4) ,SMLAL4) AK{4),AC14),CAPK,,CAPC
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KSML=I-NFP1
CYS=CYL-CY2%KSML*CY4
YKM=SMLAMS ) *(1+CYS5*TAUIMS))
RETURN
END
COMPLEX FUNCTYION ZLN{LS,{}
COMPLEX C1,C24C54,L6,C7,C8
COMPLEX EXCHI
INTEGER CYL8A,CY3
COMPLEX CY1lsCY2,LY5,CY6
COMMDON/CY/ CYL,CY2,CY5,4CY6,CY4,CYT,CYByCY11,CY12,CY13,CY14,CY15,
1 CYLl6,CY17,CY20,C0Y39,0Y3,CY18A
COMMON/IQVAR/ NByNSP,MAXNyNES,IFVyNF,NSIZEY,NOUT, MODE,MFP,NP,
IMXIToNEXPyNCONV, ITEREM¢NORMy NREMSy, MFLAP,NFEAJNCT,NFLAP4NS,
ZNCOLS yNCSB4NFP]1 4 MXSMI , MXKQsNRBD NCBDByMXT2P1,NCFV,NEIA,NEIB,
BNEIC/NETIDsMZDM NRTIFC,NEIFCyNETISC ¢ MXTKNyMCM, MZDOM 4 MXQyNSDyMXSD,
GMXFAByMXCPMpaMXCPK yMXCSB,MXSMB,MFASByNBSyNPS+NIG, IREM{9)
COMMON/AKTAU/AKCTI{4) ¢ TAUL4) s SMLA{4) ,AK{4) 4AC{4) 4 CAPK4CAPC
R=CY39
KSML=1-NFP1
CYS5=CY1-CY2%KSML*(CY4
CY6=CYS5%(CY5
C1=CY20%(CY6—-CYBRLS*CY2¥(LY5-LS*LS*CYT)
C2=1(0.40.)
DO 10 J=1,NES
10 C2=AK(J)+CYSXAC{JI+C2-CY2%L S*CY4&*AC(J)
IF (NIG .EQ. 0) G0 TO 11
CO=CAPK+CAPL*(CY5-CY2*LS5*(CY4)
C6=(00703)
C-’:(O-’Oo’
DO 8 J=1,NES
CB=AK{J)+CYS*AC(J)-CY2*L SkCY4*AC(J)
CO=COH+CB*EXCHI(LS+0,J)
8 CT=CT+CB*EXCHI{0,LSyJ)
C2=C2-CT*C6/{C5+(2)
11 IF (MAXN LEQ. 1) GO TO 12
KX=1-LS*LS
C3=2. %CYL2%LS*L SHKX*KX
C4=R%RER¥* (1, /CYL3+LS®LS/CY14)
C3=C3/C4
ZLN=CLl+C2+CMPLX{C3,0.)
G3 TO 13
12 ZLN=C1+C2
13 CONTINUE
RETURN
END
COMPLEX FUNCTION EXPON{(L 4MS)
CREATE EXP{ IxL*PHIM)
DIMENSION CS(445)ySN{4,5)
COMMON/RNAME/CS,4 SN
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15

16

17

18

CR

15

16

17

18

IL=1ABS (L)

IF({L) 16415,17
EXPON={ 1010-,

GD TO 18

A=CS(MS,IL)
B=SN(MS, 1L}
EXPON=CMPLX(A,—B)}

GO TO 18

A=CS(MS5,L)

B=SN{MS,L}
EXPON=CMPLX(A,B)
CONTINUE

RETURN

END

COMPLEX FUNCTION EXCHI{L:Q.J)
EATE EXP(I*{L-Q)*CHI(J})
INTEGER Q

DIMENSICN C51(4,10) ySN1(4,10)
COMMON/RNAME1/CS1,S5N1
LtR=L-Q

ILQ=1ABS(LQ)}

IF(LQ) 16415,17
EXCHI=(1le90.}

GO T0 18

A= CS1{4,1LQ)
B=SN1(J,ILQ)

EXCHI= CMPLX{A,-B}

GO T0 18

A=CS1(J,1ILQ)
B=SN1{J,1ILQ)
EXCHI=CMPLX{A,B)
CONTINUE

RETURN

END

COMPLEX FUNCTION XNLQUI.LS,QS)

INTEGER CY18A,(CY3
INTEGER QS

CONMPLEX CYLlsCY2,4CY5,CY6,C5,C69XN1aXN2¢XN3yXN

COMPLEX EXCHI

COMMON/ IQVAR/ NBsNSPyMAXNyNESe IFV,NF,NSIZEY,NOUT,
IMXITyNEXPyNCONV,ITEREM yNORM,NREMS,

MODE s MFP 4, NP,

MFLAPyNFEAZNCToyNFLAP NS,

2NCOLSyNCSByNFPLyMXSMI y MXKQsNRBD ¢NCBDB,MXT2PL+NCFV,NETA,NEIB,

BNEICHNEIDsMZDMyNRIFCyNEIFCyNEISCyMXTKNyMCMyMZDDMyMXQyNSD ¢ MXSD»

4MXFAB ¢ MXCPMyMXCPK yMXCSByMXSMB yMFASBy NBSyNPS 4NIG, IREM{9)
COMMON/CY/ CY1,CY2,CY5,CY6,4CY49CYT7,CY84CY11,CY¥12,CY13,CY14,CY15,

1 C¥l16,CY17,CY20,CY39,CY3,CY18A

COMMON/ AKTAU/AKCI{4) 4 TAU{4) ySMLA(4) yAK(4),AC(4),CAPK,CAPC

KSML=I-NFP1
CY5=CY1-CY2%*KSML*CY4
IF{QS .EQ. LS)Y GO TO 15 -
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12

15
16

XNLQ=(0.¢04)

DO 10 J=14NES

XNLQ=XNLQ+(AK{J) +{CY5—CY2*%QS*CY4)*AC{J) Y *¥EXCHI{LS+QS,J)
IF{NIG .£EQ. 0) GO TO 16
C5=CAPK+CAPC*[CYS-CY2%*Q5%(CY4)
XN1=(0.v0.1}

XN2={0.490.)}

XN3=(0.40.)

DO 12 J=1.NES

XN=AK{J )+ (CY5-CY2%QS*CY4 )*AC{J)
XN1=XN1+XN
XN2=XN2+XN¥EXCHI{LS,0,+J)
XN3=XN3+XN*EXCHI(0,QS5sJ)
XNLQ=XNLQ-XN3%XN2/{C5+XN1)

GO TO 16

XNLQ={0 440,

CONTINUE

RETURN

END
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10

30

35

40
50

100

120

130
250

C FO

SUBROUT INE EPSOLN

COMPLEX FTEMP{41),EPMULT(41),Y(41).,EPSAVI{287)

COMPLEX EPS(287)+RW{41),FTREMK,ZEROC

COMPLEX A{41,41) '

COMPLEX REM(9)

COMPLEX DETSV

COMPLEX TKN{(2378)

COMMON /TKNL/TKN

COMPLEX DET,QOLD, QNEW ¢ XREMK 9 YREMK s RWMK

COMMON/ IQVAR/ NByNSPyMAXNyNESy IFV,NFyNSIZEY,NOUT, MODE MFP,NP,
IMXITo,NEXPyNCONV, ITEREMyNORM,NREMSy, MFLAP,NFEANCT NFLAP,NS,
2NCOLS)NCSByNFP1 yMXSMI s MXKQ ¢sNRBDyNCBDByMXT2P1,NCFV,NETA,NEIB,
3ANEIC,NEIDyMZDM,NRIFC,NEIFCNEISCyMXTKN,MCM, MZDDMy MXQyNSDMXSD,
4MXFAB 4MXCPM,MXCPK,MXCSBy MXSMB, MFASB,NBS,NPS ,NIG, IREM(9)

COMMON /EPSA/EPS,REM

1 +DETSV

FTREMK={ 0. '0.)

DO 10 L=1,NREMS
REM{L)= {0.,0.)
NFCM1=NRIFC-1

DO 30 L=1.,MXQ

EPS(L)= (0.40.)
EPSAVILI= (0.20.)
NCCNT=1

NSGN=-1

DO 400 NEWI=1,MXSMI
NSGN=-NSGN

I=NSGN * (NEWI/2)#NFP1l
INITIALIZE FTEMP (LL) LL=1.NRIFC
DO 40 LL=1.NRIFC

FTEMPILL)= (0.,0.)}

00 250 J=1,MXSMI

IF (1-J) 100,250,100
LQC={J-1)%NRIFC

DO 120 JJ=1,NRIFC

KTC=LQC+JJ

EPMULT(JJ)= EPSIKTC)

CALL TKNS{I,J)}

CALL FTFTKN{FTEMP)

CALL AFTKN(A)

CALL MULTC (A,EPMULT4NRIFC)

D0 130 LL=14NRIFC

FTEMP (LUL)= FTEMPILLI)-EPMULTILL)
CONTINUE

IF (I LEQ.NFP1} GO TO 300
R I=J SMALL K NOT = 0O

CALL TKNS(I,I)

CALL FTFTKN(FTEMP)

CALL AFTKN(A)

DO 260 LL=1,NRIFC
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260
270
275
285
287
290
291
292
293
299

300

305

340
903

342

345

420

421
425
346

YILL)=FTEMP{LL)
CALL CMAT {ANRIFC,Y,DET)
IF(CABS(DET)—.1E-25) 270,270,275
KSML= I-NfP1
WRITE (NOUT,900) KSML
GO TO 300
CONTINUE
DO 287 LL=1,NRIFC
K={I—-1) * NRIFC+*LL
EPSAVIK)= Y (LL)
CONTINUE
IF {MODINEWI 2)) 299,299,292
DO 293 K=1,MXQ
EPS{K)}= EPSAV{K)
CONTINUE
G4 TG 400
CONTINUE
J=1
CALL TKNS(I.,J)
DO 305 ITEMP=1,NRIFC
Y‘XTEMP)=‘O-'OO’
CALL AFTKN(A}
CALL CMAT (A,NRIFC,Y,DETSV)
CALL FTFTKN(FTEMP)
DO 380 K=1,NREMS
CALL AFTKN{A)}
CALL EXCOL{NRIFCy,NORM,A)
IREMK=IREM (K)
CALL EXROW {IREMK4NRIFC,A,RW)
CALL EXRFFTUIREMK,FTEMPFTREMK,NRIFC}
DO 340 LL=1,NFCM]
Y{LL)= FTEMP({LL)
FORMAT (% *x43{/),28X315+,% VALUES OF F COLUMN%/)
CALL CMAT (AyNFCM1,Y,DET)
IF{CABS(DET)-.1E-25) 342,342,345
KSML=I-NFP1
WRITE {NOUT,900) KSML
GO 10 415
CONTINUE
ZERO =(0.10n)
CALL INRIFT (NORM,Y,ZEROsNRIFC)
XREMK= Y{IREMK)
IF (IREMK-NORM) 420,421,421
RWMK=RW(IREMK)
GO TO 425
RAMK=RW( IREMK-1)
IF (CABS{RWMK)—-L.1E-20) 346,346,347
WRITE (NOUT,910) IREMK
GO TO 360
SUMMATION TO SOLVE FCR YREMK
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347

348

349
350
355

356
360

357
380

381

389
390
391
392
393
399

400

414
415
900
901
953
906
910

912

915

YREMK=F TREMK

D0 355 L=1ysNRIFC

IF {(L.EQ.IREMK) GO TO 355
IF (L-NORM) 348,349,349

Li=L

GO YO 350

LL=1-1

YREMK= YREMK-RW({LL)*Y(L)
CONTINUE

YREMK= YREMK/RWMK

REM(K) = (XREMK—-YREMK)/2.
IF (K-ITEREM) 360,356,360

Y(IREMK)= ( YREMK #+XREMK) /2.

CALL INRIFT (IREMK,FTEMP,FTREMK,NRIFC)

DO 357 LL=1,NRIFC "

KK= {I-1)*NRIFC+LL

EPSAV(KK) =Y (LL)

CONTINUE

DO 381 K=1,NREMS

LREMK=IREM(K)

WRITEINOUT,912) LREMK,REMIK} »Y (LREMK)

KK=(I-1)*NRIFC +NCONV

QOLD= EPSI{KK)

QNEW= EPSAV(KK)

QaLDL= CABS(QOLD)

QNEWl= CABS(QNEW)

WRITE (NOUT,915) QOLD,QNEW,QOLD1,QNEWL

IF (QOLOL + QNEW1l) 390,390,389

DQ= CABS{QNEW-QOLD}/(QOLDLI+QNEWL)

CONTINUE

IF (MOD(NEWIL,2)) 399,399,392

DO 393 K=1,MXQ

EPS{K)=EPSAVIK)

WRITE (NOUT,.927) 1

WRITE (NOUT,906) (Y{L).,L=1,NRIFC)

CONTINUE

WRITE (NOUT,901) DQ

NCONT=NCONT +1

IF (NCONT-MXIT) 414,414,415

IF {(DQ-+1*%NEXP) 415,415,35

CONTINUE

FORMAT(//75X,28HT MATRIX IS SINGULAR FOR K=,14//)

FORMAT{//10X,20HCONVERGENCE NUMBER==,2E15.6)

FORMAT(3(/)+28Xs15,% VALUES OF F COLUMN*/)

FORMAT{10{1PEL12.4))

FORMAT(//20X* REMAINDER WAS NOT COMPUTED FOR IREMK = *%,13,
* BECAUSE OF IMPENDING DIVISION BY ZERD*//)

FORMAT (//727TX»%* REMAINDERS*,40X y*EPSTLONS®*/{15X,14,2E20.6+6X

2E20.6/))
FORMAT (/3Xs* QOLD = *,2FE15.6493X+* QNEW = %*,2F15.6,3X,*Q0LD1
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1 €15.643X s *¥QNEWLI= ¥,E15.6/)
927 FORMAT{//746X,*SOLUTICN VECTOR FOR I= *14/)

RETURN

END :

COMPLEX FUNCTION YKM{I,M5)

INTEGER CY18A,CY3

COMPLEX CY1,CY2,LY5,CY6

COMMON/CY/ CY14CY2,CY5,CY64CY4,CYT7,CY8,CY11,CY12,CY¥13,CY14,CY15,
1 CY16,CY174CY20,CY39,CY3,CY18A

COMMON/IQVAR/ NByNSPy;MAXN,NES,IFV,NF,NSIZEY ,NOUTy MODE,MFP,NP,
IMXITy NEXPyNCONV,ITEREMsNORM,NREMS, MFLAP,NFEASNCT,NFLAP,NS,
2NCOLS ¢NCSBsNFPL s MXSMI, MXKQsNRBD,NCBDB,MXT2P1,NCFV,NEIA,NEIB,
BNEIC,NETDsMZDMyNRIFC 4NETFCHsNEISCyMXTKN, MCMy MZDDM» MXQy NSD» MXSD,
4MXFABy MXCPMy MXCPKyMXCSByMXSMByMFASB,NBSyNPS4NIG,IREM(9)
COMMON/ AKTAU/AKCI{4)+TAU(4) ,SMLA{4) 4AKI4)yAC{4)+CAPK,CAPC
KSML=I-NFP1

CYS5=CYL1-CY2*¥KSML*CY4

YKM=SMLA(MS)*x(1+CYS5*TAU(MS))

RETURN

END
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P TREE N

20

100

200

SUBROUTINE MULTCU(A,Q.NRIFC)
COMPLEX A(41,41)+Q(41),QSAVE{41)
DO 20 I=1,NRIFC
QSAVE{I)=(0.40.)

DO 100 [=1,NRIFC

DO 100 J=1+NRIFC
QSAVE(I)=QSAVE(I)+A(1,J)*Q(J)
DO 200 I=1,NRIFC

QU I)=QSAVE(I)

RETURN

END
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SUBROUTINE CMAT(A¢NyY(,DET)
COMPLEX A,Y,DET,AMX,TEMP,ONE
DIMENSION A{41,41),Y{41)
DIMENSION ICHG(41)
DET={1.0,40.0)
GNE=(1.0;0.0)
DO 118 K=1,N
AMX = A(K,yK)
IMX=K
DO 100 I=K,4N
IF(CABS{AlITIK)).LE.CABS{AMX)}} GO TO 100
AMX = A(I,K)
IMX=]
100 CONTINUE
IF(CABS{AMX) .GT.0.1E-70) GO TO 102
DET={0.040.0)
6O TO 124
102 IF (IMX.EQ.K) GO TO 106
DO 104 J=1,.N
TEMP=A{K,J)
ALK, J)=A(IMX4J)
104 A{IMX,J}=TEMP
ICHG(K) =IMX
TEMP=Y(K)
Y{K})= Y (IMX)
Y{IMX)= TEMP
DET=-DET
<0 TO 108
106 ICHG(K)=K
108 DET=DET*A(K,K)
A(KyK)=ONE/A(K4K)
DO 110 J=1,N
If (J.NE.K) AfKsJ)I=A(K,J)*A{K,K)
110 CONTINUE
Y(K) = Y{K)*A{K,K)
DO 114 I=1,N
DO 112 J=1,N
IF {1.EQ.K) GO TO 114
IF (KeNEaJ) A(ToJ)=Al14J)-A{1,K}*A(KyJ)
112 CONTINUE
Y{I} = YUI)-A(I,K)*Y(K)
114 CONTINUE
DO 116 I=1,N
IF (I.NE.K) A(IyK)==A(1,K)%A{K,K)
116 CONTINUE
118 CONTINUE
DO 122 K=1,N
Lt=N+1-K
KI=1CHG(L)
IF {(L.EQ.KI) GO TO 122
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DO 120 I=14N
TEMP = All,.L)
AlI,L) = A(I,KI)
120 A{I,KI) = TEMP
122 CONTINUE
124 RETURN
END



SUBROUTINE EXCOL {(NRIFC,NORM,A)
COMPLEX A{41l.+41)

NFCM1=NRIFC-1

DO 6 I1Q=NORM,NFCM1

DO 6 IP=1,NRIFC

ICPI=]IQ+1

AUIP,IQ)=A(1IP,1IQP1)

RETURN

END
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SUBROUTINE EXROW{IREMK yNRIFC A 4RW)
COMPLEX A(41l,41)

COMPLEX RHWi41)
NFCM1I=NRIFC~1

DO 7 IQ=l4NFCM]
RWLIQ)=ALIREMK,IQ)
IF{IREMK.EQ.NRIFC) 0 TO 9
DO 8 IP=IREMK,;NFCM1

DO 8 IQ=1,NFCM1

IPP1=IP+1l
A{IP,LIQ)=ALIPPL1,IQ)
CONTINUE

RETURN

END
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SUBROUTINE EXRFFT(IREMK,FTEMP,FTREMK,NRIFC)
EXTRACTS ROW FROM FTEMP AND SAVES ELEMENT.
COMPLEX FTEMPL41),FTREMK

NFCM1=NRIFC~-1

FTREMK=FTEMP{IREMK)

IF{ IREMK .EQ. NRIFC) GO TO 9

DO 8 IP=IREMK,NFCM1

IPP1=IP+1

FTEMP{IP)=FTEMP(IPP1)

RETURN

END
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SUBROUTINE INRIFT (IREMK,FTEMP.FTREMK,NRIFC)
INSERTS ELEMENT INTO FTEMP
COMPLEX FTEMP(41),FTREMK
NFCM]1 =NRIFC-1

IP=NFCM1

IPPL=1IP+1
FTEMP{IPPL)=FTEMP(IP)
IP=1P-1

IF (IP—IREMK) 11+10,10
FTEMP (IREMK)=FTREMK
RETURN

END
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TH

16

17

19

20

14

SUBROUTINE TKNS(I,J)

INTEGER P,»Q,QS

COMPLEX TKN{2378),D132763,C(56)

COMPLEX ALM(287)

COMPLEX XNLQ

COMPLEX ZULN

COMPLEX YKM

COMPLEX EXPON

COMMON/IQVAR/ NBNSP¢MAXN,NES,IFV,NFy,NSIZEY,NOUT, MODE,MFP,NP,
IMXIToNEXP4NCONV, ITEREMyNORMy,NREMS, MFLAP,NFEANCT,NFLAP,NS,
2NCOLS ¢ NCSByNFPL 4 MXSM1 ¢ MXKQsNRBD NCBDBsMXT2P1,NCFV,NETA,NEIB,
INEICoNEIDyMZDM NRIFC o NEIFCoNEISC 4MXTKNyMCMyMZDDM 4 MXQy NSDyMXSD,
4MXFABy MXCPMy MXCPKyMXCSByMXSMByMFASByNBSyNPS 4NIG o IREM(9I)
COMMON/AKTAU/AKCT{4) ,TAUL4) ySMLAL4S) AK{4)4,AC(4),CAPK,CAPC
COMMON/CALM/ALM

COMMON/TKNL/ TKN

COMMON/DC/DsC

DO 15 L=1,MXTKN

TKNIL) = (0.4+0.)

IF (1 .NE. J) GO TO 30
E I=J TERMS ARE THE SMALL K=SMALL N TERMS.

DO 16 MS=1,N8

DO 16 Q=1,NCBDB

DO 16 P=14NRBD

JJ=NRBD*{Q—-1)+P

L={MS—-1)*MZDM+{ [-1)*NEID+JJ
LL=NEIFC+{MS—1)*NEISC+{Q-1)*NRIFC+MXT2P1+{MS—1)*NRBD+P
TKN(LL)=D(L)

IF (NSP .EQ. O) GO TCQ 50

DO 17 L=1,MXT2P1

LS=L—-MAXN-1

LL=IFVENRIFC+{L-1)*NRIFC+L

TKN{LL)=ZLNILS,I)

DO 20 MS=1,NB

DO 20 L=1,MXT2P1

LS=L-MAXN-1

LL=NRIFC*IFV+{L-1)*NRIFC+MXT2P1+(MS-1)%NRBD+8
TKN{LL)=YKM{I4MS)*EXPONILSyMS)

IF {NBS .EQ. 0) GO TO 13

IF(NPS .6T. MAXN) GO TO 23

DO 14 Q=1,NCSB

L= (I-1)*NCSB+Q

Ll= NEIFCHNRIFC*(NCOLS+NCSB)+(Q-1)*NRIFC+MAXN+1

QS=NPS

LL=L1+QS

TKN{LL)=TKN{LL)-C{L )} %NBS*,5/SMLA(1)

QS=-~NPS

LL=L1+4QS

TKNILL)=TKN{LL)-C(L)*NBS*,.5/5SMLA{(1)

GO 10 23
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35

38
40

48
50

13

21

30

18
23

DO 21 MS=1,NB

DO 21 Q=1,NCSB
DO 21 P=1,MXT2P1

QS=P-MAXN-1

L={MS—-1)¥MCM+{I-1)*NCSB+Q

LEL=NEIFC+(MS—1)*NEISC

+NRIFC*(NCOLS+NCSB)I+(Q-1)*NRIFC+P

TKN(LLY=-CUL)*EXPON(-QS,MS}/SMLAINMS)

60 TO 23
IMJ=1-J

DO 18 L=1,MXT2P1
DC 18 Q=1,MXT2P1
IF{L .EQ. Q) GO TO 18

tMQ=L-Q

IF{IMJ.NE.LMQ)GO TO 138

LS = L-MAXN-1
QS5=Q-MAXN-1

LL= IFVENRIFC+(L—-1)*NRIFC+Q
TKN{LL) =XNLQ{J+L5,Q5)

CONTINUE
CONTINUE

IF (IFV) 50450435
JM1=(J-1)*NRIFC

IF (I .NE. J)

GO TO 40

D3 38 LP=1,MXT2P1

LPl= LP+NRIFC

DO 38 LQ=1,MXT2P1
LL=LP1+(LQ-1)*NRIFC

Li=JM1+LQ

TENILP)=TKNILP) #+TKNC(LL)*ALM(L])

DO 48 MS=1,NB

LP=MXT2PL+{(MS-

LP2=LP+NRIFC

1 )Y*NRBD+8

DO 48 LQ=1.MXT2P1
LL={LQ-1)*#NRIFC+LP2

Li=JdM1+LQ

TKN(LP) = TKNOLPY+TKNILLI*ALMIL])

CONTINUE
RETURN
END

COMPLEX FUNCTIGN ZLNI{LS,I)
COMPLEX ClyC2+C5,C64C7,(C8

COMPLEX EXCHI

INTEGER CY18A,CY3
COMPLEX CYL4CY2,CY5,CY6

COMMON/CY/ CYL1 +CY2,CYS5,CY6,CY4,CYT,CYB,CY11,CY12,CY13,CY14,CY15,
1 CY164CY17,CY20,CY39,LY3,CY18A

COMMON/ IQVAR/ NByNSPyMAXNyNESy IFVyNFoNSIZEY,NOUT, MODE,MFP,NP,
IMXIToNEXP¢NCONV,ITEREMsNORMyNREMS, MFLAP,NFEAyNCT,NFLAPsNS,
2NCOLSyNCSByNFP1 MXSMI, MXKQ,NRBDNCBDB ,MXT2P14NCFV,NETA,NEIB,
BNEIC/NEIDyMZDM4NRIFCHyNEIFCo+NEISC oy MXTKNy MCM, MZDDM 4 MXQ,NSDsMXSD,
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LGMXFAByMXCPMaMXCPKyMXCSBy MXSMByMFASBsNBS¢NPSeNIG, IREM{9)
COMMON/ AKTAU/ZAKCI (4 ) oTAU{(4) SMLA{4)sAK(4) 9 AC(4),CAPK,CAPC
R=CY39
KSML=1I-NFP1
CYS=CY1-CY2xKSML*CY4
CY6=CYS5%CYS5
Cl=CY20%(CY6~CYB%LS*¥CY2%CYS~LS*LS*CY7)
C2={0.40.)

DO 1C J=1,NES
10 C2=AK{J)+CYS*AC(J) +C2-CY2%LS*CY4L*AC{J)
IF (NIG .EQ. Q) GO TO 11
C5=CAPK+CAPC*(CYS5—-CY2%LS*CY4)
C6=(0. ’Oo’
CT=(0.+0.)
00 8 J=1,NES
C8=AK(J)+CYS*AC(J)-CY2*LS*CY4*AC{J)
Co=Co+LB*EXCHIILSs04+4)
8 CT=CT+CB*EXCHI(04LS»J}
C2=C2—-C7%C6/{C5+C2)
11 IF (MAXN .EQ. 1) GO 70O 12
KX=1-LS*LS
C3=2 ., %CYL2%L S¥*L S¥KX*KX
Co=R¥*R¥R*{1./CY13+#LS*LS/CY14)
C3=C3/C4
ZLN=C1+C2+CMPLX((3,0.)
GO TO 13
12 ZLN=C1l+(2
13 CONTINUE
RE TURN
END
COMPLEX FUNCTION EXPON{L,MS)
CREATE EXP{I¥L*%PHIM)
DIMENSIUN CS{4,5),SN(4,5)
COMMON/ RNAME/CS 4 SN
IL=1ABS(L)
IF(L) 16,415,417
15 EXPON=(1.4+0.)
GO 7O 18
16 A=CS{MS,IL)
B=SNI{MS,IL)
EXPON=CMPLX{A,-B)
60 7O 18
17 A=CS(MS,L)
B=SN(MS,L)
EXPGN=CMPLX(A,B)
18 CONTINUE
RETURN
END
COMPLEX FUNCTION EXCHI{(L,QsJd)
CREATE EXPU{I*{L-Q)*CHI(J))
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15

16

17

18

10

12

15

INTEGER Q

DIMENSION CS1(4,410),SN1{4,10)

COMMON/RNAME1/CS1,SN1

LA=L—-Q

ILQ=1ABS{LQ)

IFILQ) 16415,17

EXCHI={1.40.)

60 TO 18

A= CS1(J4,ILQ)

B=SN1i{J,ILQ)

EXCHI= CMPLX(A,—B)

GO0 T0 18

A=CS11J,ILQ)

B=SN1{J,ILQ)

EXCHI=CMPLX(A,B)

CONTINUE

RETURN

END

COMPLEX FUNCTION XNLQ(I,LS,QS)

INTEGER CY18A,CY3

INTEGER QS

COMPLEX CYLleCY24CY59CY09C54CH69XNLyXN29¢XN3, XN

COMPLEX EXCHI

COMMON/ IQVAR/ NByNSPyMAXN,NESy IFV,NF,NSTIZEY,NOUT, MODE,MFP,NP,
IMXITyNEXPyNCONV» ITEREMNORMy NREMSy, MFLAP,NFEAJNCT,NFLAP,NS,
2NCOLS +NCSBeNFPL ¢yMXSMI g MXKQsNRBDyNCBDByMXT2P14NCFV,NEIASNEIB,
BNEICoyNEIDyMZDOMyNRIFCyNEIFCyNEISCyMXTKNysMCM,MZDDMy MXQs NSD sMXSD,
HGMXFAB s MXCPMy MXCPKyMXCSBy MXSMB,MFASBsNBS,NPSyNIG, IREM{9)
COMMON/CY/Z CY1sCY2,CYS5,CY6,CYV44CYT,CYB,CY11,CY12,CY13,CYL4,CY15,
1 CY16,CY17,CY20,CY39,CY3,CY18A
COMMON/AKTAU/AKCI{4) +TAU{4) ,SMLA(4) yAK{4),AC(4) CAPK,CAPC
KSML=I-NFP1

CYS5=CY1-CY2*KSML*CY4

IFIQS +EQ. LS)Y GO TO 15

XNLQ={04++0.}

DO 10 J=1,NES

XNLQ=XNLQ+{ AK(J)+{CY5-CY2%QS*CY4)*AC{J) I*EXCHI(LS,QS,J)
IFINIG EQ. 0) GO TO 16

CS5=CAPK+CAPC*(CYS5-CY2¥QS*(CY4)

XN1=(0.+0.)

XN2=1{0e90.)

XN3=({0.50.)

DO 12 J=1,NES

XN=AK{J)+{(CYS-CY2*%QS*(CY4)*AC(J)

XN1=XN1+XN

XN2=XN2+ XN EXCHI(LS20yJ}

XN3=XN3+XN*¥EXCHI{0,QSyJ)

XNLQ=XNLQ- XN3%*XN2/{C5+XN1)

60 TO 16

XNLO=‘00 ’Oo )
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16 CONTINUE
RETURN
END
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40

35

SUBROUTINE FTFTKN{FTEMP)

COMPLEX FTEMP(41), TKN(2378) :
COMMON/ IQVAR/ NByNSPyMAXNsNESy IFVyNF,NSIZEY,NOUT, MODE 4MFP,NP,
IMXIT,NEXP,NCONV,ITEREMyNORMsNREMS, MFLAPyNFEA,NCTsNFLAP,NS,
2NCOLS ¢NCSByNFPL1yMXSMI ¢ MXKQyNRBD 4NCBDB yMXT2P LyNCFV,NETA,NEIB,
ANEIC,NEIDsMZDMyNRIFCyNEIFCoNEISC s MXTKNyMCMy MZDDM ¢ MXQyNSDyMXSD,
4MXFAB s MXCPM,MXCPKyMXCSB,MXSMB,MFASB s NBSyNPS,NIG, IREM{9)
COMMON/TKNL/TKN

N1=NCOL S¥NRIFC

N2=NCSB*NRIFC

DO 40 IP=1,NRIFC

DO 35 MS=1.NB

LLI=NEIFC+(MS~1)*NEISC+]IP

t2=L1+N1

L3=L2+N2

FTEMPLIP)I=FTEMP{IP)-TKN(LL1)-TKN{L2)-TKNIL3)

IF {(MFLAP .EQ. 0) GO TG 35

L4=L3+#N2

FTEMPULIP)=FTEMPUIP}-TKN(L4)

CONTINUE

IF INSP .EQ. 0) GO TO 40

FTEMPUIP)=FTEMP(IP)-TKN(IP)

CONTINUE

RETURN

END
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SUBROUTINE AFTKN{A)}

CREATES MATRIX A (IP,IQ) FROM TKN{LL)

INTEGER Q
‘COMPLEX Afl4l,41)
COMPLEX TKN{2378)

COMMON/IQVAR/ NB!NSPvMAXNvNES'[FV'NF,NSIZEY,NOUT,VMDDE,MFP)NP'

IMXIT4NEXP4NCONV,ITEREM NORM 4 NREMS,

MFLAP ,NFEASNCTyNFLAP,NS,

2NCOLSyNCSByNFPLyMXSMI 4y MXKQyNRBDyNCBDB yMXT2P14NCFV,NETA,NEIB,
BNEICyNEID¢MZDMyNRIFC yNETFC,NEISC y MXTKNyMCM, MZDDM,MXQ,yNSDyMXSDy
4MXFABy MXCPMy MXCPKyMXCSByMXSMB ¢MFASB yNBSyNPSyNIGs IREM(9)

COMMON /TKNL/TKN
IF {NSP .EQ. 0) GU TO 6
DO 12 IQ=1.MXT2P1
00 12 IP=1.NRIFC
LL=IQ*NRIFC+IP
12 AL1P, IQ)=TKNI{LL)
DO 17 MS=1,NB
DO 13 Q=1,06
0O 13 IP=LyNRIFC
1Q=MXT2P1+(MS-1}*NRBD+Q
LL=NEIFC+{MS—1)¥NEISC+Q*NRIFC+]P
13 ACIP,L,IQ)=TKN{LL)
DO 14 IP=1,NRIFC
IQ=MXT2PL+{(MS—1)*¥NRBD+6+1
LL=NEIFC+{(MS-1)*NEISC+(NCOLS+1)
1*NRIFC+ 1P
14 A (IP,IQ)=TKNILL)
00 15 IP=1,NRIFC
[Q=MXT2P1+(MS—1)*NRBD+6+2
LL=NEIFC#+{MS—1)®NEISC+(NCOLS+3)
1*NR IFC+1IP
15 A(IP, 1Q)=TKN{LL)
IF{(MFLAP.EQ.0O) GO TO 17
DO 16 IP=1,NRIFC
[Q=MXT2PL+(MS-1)*¥NRBD+56+3
LL=NEIFC+{MS-1)*NEISC+{NCOLS+5)
L¥NR IFC+IP
16 A(IP,IQ)=TKN{LL)
17 CONTINUE
RETURN
END
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